
„ ^.. i I, nff gpi—ggpHH ~~~" wmu 

A0r4397 

Qicleto 
ßchnical 
^Dcuments 
yolumel' 

may 1949 through 
December 1972 • 

civil engineering laboratory 

port hueneme. California ft 
-f 1        r'j\ 

4-   / 

t_ L«. . , 

Xi .x 

/J^V •    %^ 

^££^) 

9 09 35  054 
Approved for public release; distribution unlir Approvea tor public release; 

5 Ä^ -Ä* 

•\ 

» 

kitfüi Mi^MfHi' 

' - :>■ 

'■^■^ 



, 

( 

( 

.-Vl ... 

tz. •/'   e-" 

Thi» ''Guide to Technical Document^' lists all the formal reports that have been 
published by CEL on research, test, and evaluation. These reports are available to 
addressees from the following sources: ^ 

o   Unclassified, unlimited documents - available to general public 

National Technical Information Service (NTIS) 
Operations division 
5285 Port Royal Road 
Springfield, VA  22161      (703)557-^650 

o   Classified and limited distribution documents - available to Department 
of Defense agencies and their contractors only 

Defense Documentation Service (DDC) 
Cameron Station 
Alexandria, VA 2231^ 

When ordering documents from either NTIS or DDC, order by AD, ATI, or PB number, 
if known. Otherwise, order by CEL document number, title, author, and date. In order 
to obtain CEL documents quickly, it is recommended that each Engineering Field 
Division and Public Works Office register with DDC in advance. Request a DDC Form 
15<»0, Registration for Scientific and Technical Information Services, from DDC, 
Attn: DDC-TSR-I. Be very careful in circling the fields of interest identified on the 
back of the form because you can order later only those fields of interest that you 
have had certified and registered now. The form will be returned to you with a user 
code assigned. 

It is also recommended that you set up an account with NTIS for billing purposes 
by forwarding a deposit of about $50.00, the amount depending upon anticipated use 
of the service. 

If documents are needed urgently, DDC maintains a 2'f-hour answering service 
for your convenience. Call - 

(202)274-6811 or autovon 284-6811 

and follow the instructions of the recorded voice. You should be aware that an 8- 
second pause in your conversation will automatically disconnect you. 

If you have queries concerning CEL documents, please contact CEL: 

Mr. Peter Triem 
Technical Documents Center, Code L08 
Civil Engineering Laboratory 
Port Hueneme, CA 93043 
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TECHNICAL REPORTS 

R-OOl 
Brach Soil Stabilization,  Arn 1 inr-Furfural  Hrthod,  Srp mo, 
K    H    Nrnlry, N    J    Sirland, E.   K    Holdrn,  ATI 209350 

Firld trats uting thr Wintrrkorn Ani Unr-Furfural 
procedures tor brach soil stabilization are drscnbrd. Thr 
use of various acirlrrators is discussrd, and rrcooMrnda- 
tions arr sudr lor furthrr invrst igat ion of thr usr of 
rrsins for thr stabilization of brach sand. 

Thr Brchaoical rquiparnt usrd to stabilizr thr sand in 
a single continuous oprra>ion is drscnbrd, and infonsation 
obtained shows the need for extensive isodt f ication of the 
proportioning and fixing Bachinery prior to furthrr full- 
scalr firld studirs. Oprrational charactmst ics drsirablr 
for  new drsign arr outlinrd. 

R-002 
Traporary Protrctive Shelter. Construction and PerforMnce 
Tests, Aug 1950, I. F. Oonoghur, I, H. Hosrr, W. Virsssun, 
ATI 2093«3, PB 154617 

Tests were ude at the proving ground, Port Hueneaw, 
Calif., during the suaaer of 1949. The data, results and 
rrcoaaendations containrd in thr rrport dral with thr 
■rchanical trst, thr rvaluation of thr structure and equip- 
a*nt, and the results obtained by prrssurization. Data on 
thr biological and cheaical aspects are reported separately 
as Caap Detnck Special Report No. 133, attached as Appendix 
A. 

The structure as Modified was generally suitable for 
the purpose, although shower and toilet facilities were 
liaited. Fro« a ventilation and air conditioning point of 
view, the air conditioners and collective prctectors were 
found to be sufficient to meet thr requireaents based on a 
^iwilated occupancy of SO persons at rest, and the building 
was effectively pressurized in accordaiice with the ipecifi* 
cations. 

B-006 
Expenaental Arctic Operation Hard Top 1, 1953, 
E. H. Moser, AD 55160, PB 157964 

Jan 1954, 

A ssull U.S. Naval construction detachaent was air- 
lifted in aidwinter 1953 by the U.S. Air Force to the Green- 
land ice rap where during a 90-day period they built a crap, 
asseabled construction equip«ent, and coapacted a Bile-loog 
snow runway using the pulviaixer-roller processing tech- 
nique. After two failures, a snow runway was developed that 
successfully supported a C-47 aircraft on wheels while 
landing, taxiing, and taking off. 

Factual data was collected and analyzed on logistical 
problea« of personnel, aaterial, aoveaent, coaatmications 
and supply, caap construction, suiutenance, and the huaan 
factors involved in arctic caap life, and, the developaent 
of a aechamcal process for coapacting a snow aat overlying 
soft deep snow that is capable of supporting wheeled cargo 
aircraft. 

11-007 
Expenaental   Arctic  Operation  HARD TOP II, 
W. K. Reese, AD 121609 

1954, Dec 1955, 

A U.S. Naval Construction detachaent, slightly larger 
than that of the previous year, went by surface aoveaent in 
aidwinter 1954 to the Greenland ice cap location of HARD 
TOP I, where during a 99-day period they rehabilitated and 
enlarged the caap, constructed a runway systea of aain and 
auxiliary runways with other useful areas using several 
variations of the pulviaixer-roller technique. Successful 
C-47 operational tests were conducted. 

Further evaluation was aade of logistical probleas, 
including personnel, aateriel, staging, aoveaent and sup- 
port, caap construction, aaintenance, and huaan factors and 
a aechanical process for construction of runways by coapact- 
ing snow. 

R-003 
Soar Theoretical Considerations Concerning Radiation Froa 
Ovrrhrad Transaission Lines, June 1958, A. M. Intrator, 
ATI 209384, PB 154618 

An experiaental prograa planned by U.S. Naval Civil 
Engineering Research and Evaluation Laboratory to investi- 
gate aethods of suppressing radiation froa overhead power 
lines called for the use of soae new techniques. To under- 
stand the prublea aore fully and to obtain inforaution 
useful in planning the tests, a review of the theory of 
radiation froa overhead lines was aade and the theory used 
to coapute values and construct curves of the radiation 
field pattern within 3000 aeters of a 3-wire transaission 
line 2000 aeters long with ground return through the earth. 
It is assuaed that the line acta as a horizontal transait- 
ting antenna and that both the transaitting and receiving 
antenna are relatively close to the ground. Only the sur- 
face wave need be considered under these conditions. 

It is concluded that radiation froa power lines is 
directional along the axis of the line and that the field 
strength decreasea rapidly with distance froa the line. 
Interference caused by the coupling of spurious energy to 
power lines will be slight at very high frequencies. Radia- 
tion will aore likely be greater froa transaission lines 
with grounded-neutral, wye-connected transforaers at both 
ends than froa other systeas. 

R-004 
(not published) 

R-007 Suppleaent 
Expenaental Arctic Operation HARD TOP II, 1954, Supple 
Dec 1955, W. R. Reese, AD 125059 

ent, 

R-005 
(not published) 

Heavy aircraft operational tests and equivalent load 
cart tests on the auin runway during operation HARD TOP II, 
although liaited in success, pointed the way toward a aethod 
of further developaent of aurface hardneas in snow coapacted 
runways. The testa showed the haapering effecta of packed 
overburden, surface levelneas variation, runway grade, and 
increaaing snow surface teaperatures. Soae runway surface 
loading data were developed. Modification of the coapaction 
tester to provide aore realistic loadings if recoaaended. 

R-008 
Evaporative Cooling of Internal Coarimstion Engines, Jan 
1958, E. J. Beck, PB 134357, AD 163134 

This paper deals with the desirability and feasibility 
of cooling internal coabustion engines by allowing the 
coolant to boil, then separating and condenaing the vapors 
in a cloaed cycle at ataoapheric or slightly higher pres- 
sure. 

The general concluaion reached is that cooling by 
boiling is in practically every respect a superior process, 
and will prevent the accelerated wear and sludging associ- 
ated .-ith cold aabient teaperature or light loads. Soae 
potential fuel aavinga are aeen through reduction of auxil- 
iary puaping and fan power. 

It ia further concluded that the systea can not be 
applied without hesitation to any and all engines, but that 
the process whereby specific engines aay be euained for 
vapor cooling is aiaple and direct. Soae tentative design 
data for application are proposed. 
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I-OM 
S4u«w V«lUy Uinltr TffUU, m7-ma Cu«|>«t ird-Snu« 
rAthing Ut Stuity. S»|> 19M, J I DyliiAS, H. C. Cotlin. 
fc     H    Notrr.   AD 20SJtS4,   PI  I UftBU 

UaiQt convtnt tonal Navy anuw-iuapatl iou r(|uip«»ntt a 
a»all paiktog Lut waa built in nid-Wbruary ISSH on a J-H 
anow paik ov*rlayint wr 11-drained llai trrram in S^uaw 
Valley B«iw*eu A tu 13 Narih, pnvatv vata «nd intaratatr 
buaaea uard thr lot on na otAaaiona toi al I -day paihint ( 
and thr Navy regularly ttatfnkvd thr lot with whirled 
vehit Ira Haiutaimug an adrtjuatr aurlat« lor iraltn 
during heavy raina, long war« apella, high aular radiation, 
and new ano«falla waa  the auat  critical  prublea rntountered 

It waa tuund that • I/«! in aurlace iuver of aawduat 
preaerved the t.o«pai ted-ano« »at during ram atorma, war« 
apella, and pertoda u( high aolar radiation Kurthervore, 
the tawduat iontnbuted to belter liaitton and aatedr iving 
tondituma Retovrry o| the lot tulluwing anowlallarequired 
a varying eflort. and aelup li*e ranging txom one hour to a 
lull day, depending upon the depth ol nev lalla and aahient 
traperalurra 

N-010 
Concrete  Jacheimg ot  Tiaber  files Eelow the Water  Line,   IW 
w.n,  D.  F    Gnlfin. J. H   Hayhoe. R.   H   Htlntuah.AD U1S131 

The Laboratory waa requeiled to inveatigale vanoua 
pile jai ket mg aethuda to deleraine the »oat eioaoaual 
•elhod. The Boat econoaual »rtbod waa deterained in tenaa 
ol an evaluation and leaaibility aludy on a laboratory acale 
rather than by an analyaia ol ailual conatruction coata 
Hve apecifir jacketing Method« were auggeated foi conaider- 
atiou. Teala ol three ol the auggeated aelhuda are reported 
herein In addition, aeveral Modiluatiuna ut theae aelhoda 
were inveatlgaled. Aa a rtault ol eapenence gained during 
theae teat« it waa toiicluded that under the. t riterton eatab- 
liahrd, the reauinmg ivo aethoda would be prohibitively 
eapenaive and tould be eliauiated tro« turther conaidera- 
l ion. 

R-Oll 
Ac id  Injection Preventa Scale in Vapor Coapreaaiou Dial illa- 
tion  Unila,   Dec   i^'.H,  J.  S.  WiUiau.  AD ;vuiWi.   PR 151SV» 

The Laboratory haa developed a Method ol intermtteni 
acid injection to prevent acale in vapor co«|ireaaion dialil- 
lation unita. In reapooae to a Bureau requeat tor an 
in-aervice type evaluation ol the equipment on a Navy Stoih 
Unit. a I .mui-hi teat waa perlortted on an HS-gph Model 
Reaulta ut thia teal aubalantiated the aucceaatul expen- 
Metita on prototype unit» perlorM*d earlier. It waa lound 
that IS lb ot aultunc acid per 1,000 gal ol water produced 
would keep the unit tree ot acale. Raaed on the teat ( it i« 
concluded that interMlttent injection ia the beat Method ot 
acale prevention lor unita now in atock, and the Laboratory 
recoMBenda that theae unit« be aiodilied to include the acid 
teeder. The Laboratory mtenda to continue dcacaling invea- 
tigaliona in conjunction with other phaaea ol the diatilla- 
tion prograa. 

R-012 
Klectrolyaia of Sea Water, of Sea Water Forlided With Salt, 
and Freah (Tap) Water Fortilied With Salt.  Pec l^SK. T. Roet 
A.   t.   Hanna. H. HoclMun, AD 201641,  PR U0029 

The Naval Civil Rngineermg Laboratory waa requeated by 
the Chief of Civil tagineerat U.S. Navy, to investigate the 
practicability of producing aodluM hypochlonte decon Mii- 
nating aolutiona by the electrolyals of aea water, vhua 
eliMinating the logiatic and atoragc problesa aaaociated 
with the production of hypochlonte fro« chlortn* andalkali, 
and the deterioration of atored hypochlorlte. The Labora- 
tory work included developMcnl of equipment and proceaie« 
for the production of aodiu* hypochlorlte by the electroly- 
ais   of   aea   water.      Thia  paper   prtsenta   experiMental   data 

whiih «huwa the ratent to which aodiuM hypuihlorrtr van br 
produced lur decuntaMinalion purpoae« by thr rlrilrolyaia ot 
«ra water* aea water luriilied with «all, and lirah (tap) 
water fortified with aalt The reaulta ol twenty-live \rt\ 
inn. are liatrd Uamg Multiple paaa operation, two p«i«l- 
Irl plate tell« CM produce a MaaiMu« of 2.0)1 t.'O.uiu ppaO 
acailable thlunne '.%\m ara water «aiuratrd with »alt, it 
Ihr initial solution trMprrature ia Maintained throughout 
the operation by the u»r ol heat eachangera brtwren tell« 
Under thr aasr luiidition», a MaaiMUM ol I SbX (IS,S00 i>\m\ 
available thluiiur can be produced In« Ireah (tap) watrr 
»aturatrd with aall, and a »aaiMUM ol 0 i2\ (4,200 ppM) CM 
be  produced  IroM «ra water. 

R-OU 
Irtlurnce ut ürade ot Strrl on 81ast Hraistancr ot Knit- 
torced Concrrtr ReaM«, Ian l1*'»1». W A Shaw, J. H Allguod, 
AD 201109,   PR  U00SB 

In thia paprr a Method ia prearntrd lor deterMiimig thr 
mllueiice u( the grade ot reinloniug ateel on thr blaat 
reaiatanir ut mnlonrd «uturrte beaaa Raard upon prrar- 
lected criteria ol lailute, the peak dynaMii luad-ianyuig 
capacity i» calculated lor beaMa ol a given coiit igurat ion, 
but having diltrrrnt prrirntagea and grade« ol reinluiring 
ateel. Theae calculatiuna are Made lot blaat-typr load« ot 
dillerent duratiun FruM pluta ol the reaulta, it i« «howii 
that the auitability ot vanuua grade» ol rrmtorcing atrrl 
will depend priManly upon thr MaaiMUM perMiaaibtr drtlri- 
tion, the charactertatica ot the luading, and the aMount ot 
trn»iun ateel  uaed. 

R-UU 
Strength Te«l» ot Aircrall Mooring tyr» in Comrrtr Pavr- 
Ment, Dei l^'.K. J \ SMith. J. I, Schrordrr, AD 20UB2, 
PR  1 IfUOO 

Knowlrdgr o| thr «trrngth ot airvratt Mooting ryr« 
matallrd in concrrtr runway aprona waa nredrd Three «ur« 
ot two type» ot rye« destgnrd by RUIKH'KS were trated to 
del erMine their holding lapacitlea and their relative 
aienta. Thrrr dtrntiona of pull were uaed in the tekl«, 
all loada bring applied at an angle ot 10 drgrrea to tbr 
honsontal 

The two type« ot aKuiring eyea pertoiMrd rqually 
Pailurea occurred in the ateel bar in 9SX of the te»t». 
Holding capacitlea varied IroM about 12,000 lb to about 
70,000 lb, depending on the «wunng ryr »i«r and thr dirrc- 
tion ol the pull■ 

It waa concluded that lailure will occur in thr ateel 
it the eye i« placed in good quality concrete ot aulluirnt 
thickneaa. It waa reiuMneuded that choice ol eye type br 
heard nn coat ul  labrnation and raar ol  placeMent. 

R-013 
LST Multiple Pile Driving Rig (Barge Hounted). Veb WS9, 
J. J. HroMadik, R. C. Towne, AD 2SOtO0, PR UOUtO 

Due to the unavailability ol an LST, it waa decided to 
teat the general lea-iibility of the Multiple pile driving 
concept on a pontoon barge, prior to teatmg on an LST. 
Alteration» to the design were aubMitted by the contractor 
for the purpoae of Mount ing the driving aaaeMbly on the 
stern ol a double-tier, 10x24 pontoon barge. Subarquently, 
the labncation and Mounting ul the Multiple pile driving 
rig waa accoapliahed at, and by, the Laboratory. 

The rnginrrnng rvaluation conaiated ot Mooring »tudies 
and the driving of pile bent a. Reaulta of theae testa 
indicated that the awchanical and elructural design was 
unsatiafactory and that aat tatactory Mooring ot the barge 
for pile driving operationa waa virtually iMposaible within 
practical and econoMic I iMitations. In view ol the test 
results, further testing on an 1ST is not warranted. 

R-2 



1-016 
Plutic Spliciag Syatia* for PUattc or Lead Covered Ilec- 
trtctl Cable. Apr IW. H J Sherry, G. H. Saadqunt, 
AD 21)2ML 

Several plaattc ipltciat lyteaa for electrical cable 
«ere evaluates '. deteralae tbclr luitability for apllciag 
lead, rubber, tu<' oUtttc laaulated rablea. The aateriali 
«•re teated for taecbaairal itreoilb, electrical miulating 
propertiea, reaiataace to i|ia|, acli, alkali, oieae, heat, 
flue, and aelature, aad for eaae of application aad parfor- 
■aace in aervice. The plaatic tpliciai ayateaa failed ID 
teatt for flaaaability, aad fletibility at lev teaperaturca; 
however, it la cooaidered that they «ill be auitable for 
•any applicatiaaa with cooaiderable taviag in tine, although 
the coat of the aatenala it toaewhat higher than the ataa- 
dard taping nethod The Nioneaota Hining aad Hanufactunng 
Coapaay'a "Scotchcaat" ayttaa, uaiag prepared aolda, proved 
to be aiapleat aad aoat effective to uae It it recooBended 
that mforaatlon on plaatic tpllciag tyttaaa be included In 
future tUDOCKS ■anualt and inatructiona covering uae of 
electrical cablna, and that lAVDOCIS Specification »YC by 
reviaed to alia« uae of pltttic tplicing aaterlalt «here 
fltaability tad lo« tcapertturc fleaibllity are not criti- 
cal conaiderttioaa. 

R-017 
Engineering Ivaluation of Large Steel Pontoooa and Bow/Stem 
Pontoon»,    reb    19S4,   J.  J.   Traffallt,   AD 205*91,   PB 1400S7 

The U.S. Raval Civil tagiaaerlag Laboratory conducted 
engineering teata on toae Urge (10-ft a 6-ft) tteel pon- 
toon« to deteraioe their tuittbility aa replaceaentt for the 
pretent ML (S-ft a 7-ft i Wt) tteel pontoon. Si« large 
pontoona and two bow/ttera pontoon» «ere procured by the 
Bureau of Tarda aad Dockt tad tent to the Laboratory for 
teat aad evaluation. 

When coapared «Itk the ttandard ML (Ravy Lighter) 
pontoon atructure with equivalent deck area, the large 
pontoona (1) are ttructurtlly adequate, (2) have a 101 
greater reterve buoytney, ()) tre tpproaiaately 401 heavier, 
and (4) can he aattabled into t barge sore rapidly if t 
20 ton crane la available. 

Diffi ultica eacouatered during the fabrication of the 
large pontoon aad the aatcably of the pontoona into a barge 
«ere due to: (1) variation ia plate tiaca, (2) defonatioa 
of preaaed tteel panelt, tnd (3) jigt not being uted during 
the fabrication of the pontoont. Heavy duty equipaent not 
uaually available at tdvtace batet It required during the 
fabrication of the individual pontoona and in the aaaeably 
of the pontoona  into bärget. 

R-Oll 
Polar Bate Traaaportatloa tnd Haterial Handling Equipaent. 
Portable Loading Platfom, Dar 1959, J. 1. Caaa, AD 205592, 
PI 140031 

The Laboratory «aa inatructed by the Chief of Civil 
Englncara to develop a portable loading platfota, priaarily 
for the on-and-off loading of R4D (C-47) aircraft in polar 
regiona. In 1953, a heavy, cuabertoae platfota of ateel aad 
tiaber conatruction «at uted in the RARD TOP I operation. 
It «aa reported to be a very valuable unloading aid in the 
pioneer phaaa of thit operttion. The Air Force alao uaed 
thit tear platfota far Operation Hint Julep and on the 
Arctic Ice Itlaod T-3. They «ere aatiafted «ith the unit 
and ita tuccetaful application. 

Thit report covert the final developacnt of a platfota 
incorporating rcflnaaentt to the Deep Free» 1 aodcl for 
production-tbop fabrication and incorporating other aodlfi- 
catloaa found oecetttry during initial pcrfotaancc teata 
conducted at the laboratory. 

Ivaluation of the third and final aodcl of the platfota 
ahowa that the «eight taving of 1,715 lb achieved by rede- 
tlgn of the HARD TOP unit doet not affect the aerviceability 
or atructural adequacy of the platfota. Where «eight la 
critical, an additional reductioa of 330 lb ia poaaible «1th 

the ute o> aa tluamua deck  and  reap.     The platforn can be 
uaed with cargo tledt   in polar regiona at well tt tircrtlt. 

R-019 
Oevelopaeat tnd evaluation of Saall Relative Hualdity Sent- 
lag llaatnta, Apr 1959, J. C. King, K. B. Edwtrdt, 
AD 215253L 

While conducting teatt at the Laboratory on aoitture 
algratioa, vapor tranaaittion, tnd infiltratioa aeature- 
aeatt, the need aroae for a taall, accurate relative- 
huatdlty tenting cleaent for ute in aaall, confined tptcet. 
Accordingly, two coaercially available eleaenti that uti- 
liie an electrolytic fila at part of a low-voltage circuit 
were evtlualed. 

It it recoaaended that the device detigoed by the 
Laboratory be uted when accurate aeatureaentt in taall, 
confined tptcet are required, and where calibration caa be 
accoaplitbed with the aenalag device in place For relative 
huaMitiet lett than 131 and where accuracy it not inpor- 
ttnt, the r) •itronic» eleaent  it recoaaended. 

R-020 
Deck Coating Teatt, 
PB 131265 

Dec 195B, W R. Nehlaen, AD 203972, 

A conttant expenae in Naval operation» it Ike protec- 
tion of tteel turfacca to prevent corrotlon of equipaent 
uted In harbor and ocean areat. A coating aade with ceaent 
powder, boiled linteed oil, and lead naphtbenate dryer wat 
propoted at a tupencr protective coating for deck turfacet. 
Teatt were aade uamg thia coating and a aiailtr forault 
with pualce replacing the ceaent powder. Staple areat of 
thete coatlngt were pieced on harbor vettelt at Port Hueneae 
adjacent to areaa of the atandard Navy atnc ckroaate tnd 
paint protective coating. The effectlvenett of the cottmgt 
In providing tdhealve, non-alip, wear retittant tnd corro- 
tlon retlttant qualitiea waa teated, and the atandard Navy 
paint coating wat judged to be tuperior. The pualce cotting 
allowed rutting within a few weeka and the ceaent cotting 
tlto wtt tofter than the paint and wat daaaged aore by 
abrttion. 

R-021 
Engineering Evaluation  of   Reinforced   Plaatic  Pontoont, Jin 
1959, J. J. Traffalia, AD 205594, PI 140271 

It «at concluded that (1) the plaatic pontoon» tre 
phytically Interchangeable with the P-l tteel pontoon, but 
do not have the ttructural capabilitiea of the tteel pon- 
toon, tnd (2) the addition of the atcel deck pltte elini- 
nttet tbrttive daaage to the pontoon deck, but the aethod of 
tecunng the deck plate to the corner connection it unttlit- 
ftctory. 

It it recoaawnded that the plaatic pontoont be inproved 
and re-evaluated prior to acceptance at a aubatitute for the 
T6B tnd P-l tteel pontoont. 

R-022 
Oevelopaeat   of  21-Ft   Wide  End-To-End  Connected NL  Pontoon 
Cautewty, Mar  1959,  R.  C.  Towne,  AD 205595,  PI 140032 

The Laboratory developed a 3«15 NL pontoon caute«ay 
with a "hinge" type end connection, which can operate in 
4-ft to 6-ft «avea, be aoored in a 40-aph «ind, «itbtttnd a 
3-knot current parallel to beach, aad it tuitable for opera- 
tion in arena of eatreae tidal rangca. Sixty-toa tankt can 
be aoved over the cautevay «ithout difficulty, and vehicle 
tpeedt of 15 apk can be attained in aodcrate turf. 

It «aa concluded that the aubject cauaewty will aeet 
the criteria fotaulated by BUDOCKS and, in addition, can be 
left aoored on the beach in l-ft «urf conditiont. The 
pretent aarritgc ayatea (or Joining the cauaeway to an LST 
it   untatiafactory   in   aurf   conditiona   over   2  ft  in height. 

R-3 



*-0l\ 
A Suivry »I LllrKlui* frrtdnmi lu Hi* UM ul Mailtuirt 
tol I iil«u.l Crarnl Comirlr, Apt \f-4, P h Tavlui, 
AD  IIUMI 

T^l* report ■uflMAillvi thr ttaiiingt ul • lll#ratuir 
»uivrv in ihr tirN 'i «jBiitutv« lür ptMttAnd ifttrut lua- 
irrtr, ratlu»ivr i*l tit-vnl i«uiing «irnti, «ml ««kr» moa- 
•rii.'«l4 ii« |«| tuluir invnt l|«t ion« Very lllllr rrlltblr 
i n(. i««l i-ii h*m t'ern puMlthnl «b«ut piupiirtJiy «dBlKlulrft. 
h..»rwri , guiJ*» lor thtf u»f ol «telatuir« in gvnrr«!, anil 
»p^illiiaHy «tlBiituin ot known .(\r*i.«l t-i«|>o»lt inn, air 
avallahlr m th# Mtrratuir A gteal Jral ul rraraith 
rvaaina to h* «luitr to Hin loir U.r ttur loir ol a'laiatuira 
lui   poMlaail  tvarnl   tontialr 

tvaluatiun ul   Triplri la>klill  Ta 
AD m.'Vl 

NT«,   Apr   1«S4,  0    P    tat, 

Thi» rrpod pieirnli Ihr Inl rraulla and luntluaiuna 
on Ihr »uhtrit l j»('ri NflMftMl Ttir trMing p^iloiartl 
tnditatrd lhat il) Ihr tilpIrK ii«pa(l« appi «>ai»atr ly tKlir 
aa last a> thr unglr unit, (I) opnatut tati,<ur la laaa 
tilth thr ttiplra unit, (It »alrty it im traard with Ihr 
tiiplra unit, 14) Ihr tiiplri unit la a» vnaatllr aa thr 
ainglr unit, ravrpt lor opnating in ratirarly aaall apaira. 
and i-1 thr lowvr iraU ul thr laafirra uard un thr liiplra 
■ huuld     havr    giratn     tlrrngth    againat     tianavnar    furtra 

Nut Irai  Radial tun Shirlding Pruvidrd by  >uitrd Shrltrra,  (kl 
11%«,   J    I'    Uduua,  All .MOO*«,  PR  1AMSS 

Thia rrpult prrarnti artkuda ul tatiulating thr attrnu- 
atiun ul initial ga«M, initial noutrun, and iraidual gaaaa 
radiation im idrnt upon hutird ahrltna troa liaaiun-typr 
wvap'ina A*'irnuation tunrra arr pirarntrd wtiiih takr into 
«. . ,mni vanatiuni in thr autaturr lunlrnt and drnaity ol 
thr aoil . ovn Thr rllrrt ol ihr van-iua rnvrgy apntia 
lor rarh tyfir ul radiation haa brrn tunaidrrrd Thrrr ivpr« 
ol     ahrltn     i unl igurat lorn    Kavr    hrrn     invratigatrd thr 
triangular  or   alah.   thr  hraitphnr,   and  thr   arih 

Althuugh a aii^iltlird ai>drl haa brrn aaauard, n^apaii- 
aun with raprriarntal valura ul attrnuatiun laituia lot 
llraiblr arrh-lypr atruiturra indicatr» that thr arthuda 
drvrluprd in thia rrpuit will ptrdltt duara oi atlrnuatiuiik 
within  a   laitul   or   two 

R-0:6 
Drvrluparnt ul an lafruvrd Tranalrr linr Rirgr, 
J    K    Saith,  AO  .Is.^M 

Apr   l«S4, 

A toncrpt w«a tratrd whrrnn a »aa 1 I iranr la liltrd by 
thr 1S1 huiating rquiparnt and plaird oo thr hargr altrr 
launching A tprnal aloprd-vaU, wll-lyp» haar aounttng 
la utiliard lo lanlitatr plairarnt »I Ihr i ranr aboard (hr 
bargr and allow a aurr rapid uprraliunal rradying liar than 
prrarnt     arthuda Klraibiltty    in    tranalrrnng     loada     IB 

provided by arana ol a ainglr rotalahlr huoa Piua Ihr trat 
rvaulta it waa r >ni ludrd that thr comrpt for an ia|<rovrd 
tranalrr harg», uttng Ihr aaall > ranr dracnbrd in thr 
report, ra woikablr and practitahlr. Howrvrr, lurthrr 
irlinrarni« in procrdurr and ri|uiparnt arr adviaablr and CM 
br»i   hr avhirvrd by  in-arrvur trating. 

R-Oif 
Haiboi    s. irrnuig   Trata   ol  Nanor  Rorrr   Inhibitora,   Part   1, 
Jul     l«S«,    H    Ho.haan,    T    Ror,    Jr   ,    WiOVSU,    PR  UIOSl 

Thia rrport litta Ik* rtaulta ot harbor trata ot 
trralrd panrla npoard and rtaovrd hrtwrrn Srpirabn Itss 
«ad AitRual I9SR. It alao Itala all Irratrd panrla which 
havr brrn rapoaed lor unr yrar or aorr and tfhnk havr ahown 
no attack or very  alight  aaounta ol attack 

Although thr lapirgnat ion ul woud with aoar loan 
a<trii«l> «11..i.l».I vrry littlr piolrttion «(«mat any apr- 
i ira of buirra in har^ r rapuaurr trata, othrt aatrnala 
wnr apriilii and piutr«(rd thr panrla againat unr typr ol 
boin   but  nut   anuthn 

Thnr rraulla, tugrthn with iraulta obtainrd lr«>a 
lunrnt and luturr laboratory toaicity f*ata will br uard in 
drvrloping additional woud trratarnla Panrl trating will 
br lontmurd to i> rrrn tbrar trratarnla undri haiboi rapo- 
aurr iuudilioua kaphaaia will br plaird on the addition tu 
iiroaotr and t i«oaotr-t oal tar aulutiona of aatrnata which 
air loan   to  I lanur la 

IHM 
Ivalualiun  ol   thr  Diutt   Four-ln-Onr  Ruckrl , 
Rak.  AD .nW%4L 

Apr   1«M,  0    P. 

Thr Pi..ii lour-ln-Oar ho. kn la rrcoaarndrd, with 
• light aodiliial tuna, lui intrgrallun Into Ihr S-l and P-l 
ioa|>onrutB It la alao ircoanrndrd, with thrar aodilica- 
tiuiiB. lui uar at Ihuar advancrd baard and ahoir ratabliah- 
arnta whi>h dranr a aultipuipuar aaihinr ul thia natuir and 
iapa> ity 

R-O.'l 
kvaluatioa ol   1/2-ln    Squarr-Dnvr klntnc   la|>«ct  Wrriuhr«, 
M   KM. W    t    Nit.hrll,  A.   L    Scott,  AD .'.'O.'-sl 

Trata  wrir   lunduitrd   tu  drtrramr  conturaancr  of   lour 
1   .'   in     a()u«rr-di ivr  rlrctric   iap«it   wrrmhra  with «pplic«- 
blr  ailitiry  aprcil icat >ona   and  to  drtnamr wbrthrr ur not 
>oal   dillrrrnira  wrrr   rvllrctrd   in  p*rfora«ncr didrrrncra 
Thr wrrnchra wrtr tratrd  aiaullanroualy  in a  teat   rack which 
lapuard    lunditiona    conaidrrrd    aoarwhat    aorr    arvrrr    than 
thoar   rmountrird   in   rrrctmg  atandard  bultrd  atrrl   tank« 
Each   wrrnch  art   Ihr   aajur    rrijuirrarnta   ol   aprcil icat luna 
Prrloraancr   diltrrrncra   wrrr   not    auch  aa   to   indicalr   thr 
MittMK*   ul   dillrrrnt   ijuality   (radra   that    dillnrnoa   in 
coal  «nd «ppr«i«ntr auggratrd 

R-010 
A »aaibility Study ul Ihr Application ol N«aa Sprctroarlry 
to Paint Vrhulr Analytia, Srp l«t«, R D. Hitchcock, 
AD .'(WWI,  PR  IbWit 

Thia report dracnbra an invrst tgat ion ol thr fraai- 
hility ul drvrloping aaaa aprct roart nc tr.hnii)ura lor paint 
vrhiclr analyata A pyir« glaaa hratrd-tnlrt ayalra waa 
draignrd and built lor Ihr introduction ot paint vrhiclra 
into thr a«aa aprctioartn in « v«por atatr It waa tound 
that a ionvrnt tonal h«ll-«nd-Bockrt glaaa joint ( oprrablr by 
ralnnal a«gnrla, could br uard aa a v«cuua cutull v«lvr. 
It waa alao luund lhat atablr tra|>rr«turra could br aaui- 
t«iiird in Ihr mlrt ayatra without thrraoatatic control. 
Rrprttrd «n«lyara ul lintrrd nil «t .'Si» C, WO I', BO C «nd 
400 C wrrr a«dr 

Thr cracking p«tlrrna of «thrr .living oil« and ayn- 
Ihrli. rrama and aiaturra ot thrar two tvpr» ol vrhiclra 
wrrr ar««urrd «nd «tudted. It la i.included that « pyre« 
gl«ii he«trd-inlrt avalra .an be u«ed lo introduce thr 
vapor« ul punt vrhiclr« into « a««« «pectroaeter «nd that, 
in iplte ul t«ndoa v«ri«tion« in aole.uler atructure induced 
by elrv«ted ira|<ri aluira , « di«tincl .la.kmg pailrin can be 
«••oci«ted with e«ch vehicle. 

II ia recoanended lhal « .«talon »' aa»a «peclr« of 
pamt vehicle conatituent« be piep«red «nd that ataliilt.il 
«n«ly«>a ul repe«led trial« be uted lo derive the variabil- 
ity ol e«i'h p«tlern It i« «l«o t r. uaarn.lr.i that chroaato- 
gtaphic lechmijuea be atudied lor ■ep«r«tins paint vehlclt 
coapunenta «o lhat they c«n br «nalyaed «eperately in < aa> 
apertroaetrr 



- 
«-oil 
Portable   Toppinf   Plant,   Ort   IIS«,   N Loiem,   AS 40(>2I7 

Thr need lor a portable petrolpua rrtinery or topping 
plant to supply turl for r^uiparut at atlvanipd baaea la 
J'a(.ua»p>1 Thr devrlopaent ■ ( tvo prototype unila tor the 
produition ot gasoline, kerosene ami diesel oil is outlined 
The details t the testing, aodiI it at ions, and retesting ot 
the Nark 11 prototype at two ditterent locations in Montana 
are discusaed. Testing wae accoapliahed under a variety ot 
weather conditions, including sub-zero teaperaturea. Sev- 
eral ditterent crude oils were used, yielding producta in 
varying pioportlona Portability ot the unit waa proved by 
dismantling and aoving 400 ailea by truck in the aiddle ot 
winter The plant ran be erected and producing fuel within 
4H hours The feasibility of Seabee operation was deler- 
■ ined by having Seabees participate. Operation ot the plant 
waa laprc/ed by aodit icaliona to aiaplify the coaponents, 
lucreaae   durability   ml   reliability,    and   iBprove   products 

i-03J 
Developaent of a Irushless Regulated AC (generator of Radio- 
Interterence-Free Design, Sep I'lVt. A N. Brown, AD 209^24, 
PB   IbllOA 

This report describes the developaent of a generator of 
radio-interference deaign which produces a conventional 
voltage-regulated output without requiring brushes, coaau- 
tator, or slip rings. There are no sliding or arcing con- 
tacts to initiate radio interference. The unique feature 
developed is the aanner in which regulated excitation is 
supplied to the rotating field. 

Acceptance teats showed that the generator coaplied 
with Navy voltage regulation apec if icat uns. M Kl. tests 
showed that it was radio-interference-tree to fllL-1-16910 
standards. Total running t lae to date logged on the gener- 
ator  is  1600 hours. 

It is concluded that brushless generators with standard 
performance characteristics can be built with all eliding, 
current-carrying surfaces eliainated. Such machines have 
inherent in their design prospects for a degree of highly 
reliable  operation  unattainable   in   conventional   generatora. 

»-033 
Evaluation of Certain Nonspecificalion Preservatives for 
Lubricating Properties, Aug 1959, 0 P Bak, H R. Joerding, 
AD 220065 

This report presents the test results and conclusions 
on the lubricating effectiveness of certain proaising pre- 
servative lubncanta. Testing perforaed indicated that the 
Fiske Brothers No. F-250 lubricant satiafies the condition 
of good load-bearing, wear, and extreae pressure operating 
qualities. If this lubricant proves adequate for five-year 
preservation of gear cases, it will satisfy the objective 
for usage  in the five-year preaervation plan. 

R-034 
Coapanaon   of    the   Dyna-Fog,   SR   and   the   Hodified   TIFA   Fog 
Generatora,  Aug 1959, E.  I,  Hellberg,  AD 2255621, 

The U.S. Naval Civil Engineering Laboratory was 
requested by the Bureau of Yarda and Docks to evaluate the 
Todd Shipyards Corporation modified Model 40E TIFA and the 
Curtis Autoaotive Devices, Inc. Dyna-Fog, SR fog generators. 
Testa were conducted to determine their auitability, rugged- 
ness, and dependability for use by decontamination crews in 
applying water-base disinfectant solutions in the form of 
fog to the interiors of building!. Coapariaon of through- 
put rates was also made. 

It was concluded that the Dyna-Fog machine ia more 
adaptable for use by military decontaminating crews than the 
modified TIFA. It it rpcoaaended that an in-aervice check 
be run on a nuaber of Dyna-Fog unitt to secure a ttatittical 
sample. 

R-0J5 
Elasto'Plast ic Response of Reinfoired Concr-te Beams to 
Short-Duration Loads, Sep 1959, S. K. Takahaahi, AO 226428, 
PB 14 3964 

It has been found from previoua NCEL experiments that 
the spring-mass theory can be used to determine the deflec- 
tion of reinforced concrete beaa« subjected to long-duration 
pulse loads The question aroae as to whether this theory 
is applicable tor loads with durations ot less than six 
times the natural period of the beam. To investigate this 
question, four small-scale reinforced concrete beams were 
tested in the rapid load machine. The testa indicate that 
the sprmg-maaa theory is quite adequate for predicting 
initial maximum deflection or the load-carrying capacity of 
a beaa. 

R-0J6 
Coapartaent-Typr Air  Lock Studies,  Jun 1960, E.  N.  Hellberg, 
AD 239141,  PB 149230 

Approximately aixty tests were Bade to determine air 
lock performancea. Moat teats were conducted at a building 
pressure of 0.4 in. of water, with lock air flows varying 
from 200 to 400 cfm. Other teats were made at varying 
building preaaures, and one test waa made on an unpressur- 
ized   building    when    subject    to    a    aiaulated   15-mph   wind. 

Both air locks perforaed satisfactorily when operated 
at over 3U0 cfa. It was determined froa these tests, how- 
ever, that it was difficult and inconvenient to regulate the 
air flow throjgh the perforated doors of the original NCEL- 
developed lock It is recommended that the final design of 
the NCEL lock be considered satisfactory for BUDOCKS 
requirement  for  interior uae. 

R-037 
Fording Kits for Tractors, Sep 1959, A.   L.   Scott, AD 2292111, 

This report presents the findings of an investigation 
requeated by the Bureau of Yards and Docks to develop a 
fording kit for the Allia Chalmers HN-21 tractor and of the 
possibility of consolidating the coaponents of this kit with 
those of the kits developed by the Army for the caterpillar 
D-g tractor and by the Marine Corps for the International 
Harvester Tll-24 into a universal kit applicable to all three 
class 6 crawler tractors. 

A universal kit proved to be impractical due to the 
number of items in each kit which could neither be adapted 
to the other two class 6 tractors nor be replaced by a 
universal  item. 

R-03S 
Developaent  of   an   Improved CW   Impregnating Plant, Sep 1959, 
J.  E,  Haiton, A0 226206 

Experimental chemical-processing equipaent was designed 
and constructed by the laboratory to convert a 100-lb com- 
bination laundry to lapregnation use. Through a series of 
tests, a new c hcaical-handl ing unit was developed and proce- 
dures were siaplified. Tests disclosed that a turbine mixer 
utilized in a baffled mixing tank could be successfully used 
in the proper preparation of lapregnation chemicals. A unit 
design incorporating this mixer is recoaaended for use with 
a   combination   washer-extractor   for   clothing   impregnation. 

R-039 
Winterization of Polar Equipaent. 
Two-Stroke-Cycle    Diesel    Engines, 
AD 226900,  PB 143904 

Intake Air Preheating for 
Oct     1959,    E. J.    Beck, 

Thia report deals with the results of the laboratory'! 
first experiments with supplying heat to the intake air of a 
two-stroke-cycle diesel engine in order to determine the 
heat requirement necessary to achieve adequate combustion at 
low   ambient    teaperaturea.      Cold    chamber   tests,    in   which 

»-5 



tutahv   all   »«•   «l*tltu«ny   r.f.trl   to  »imtat*   rujuir  «««l* 
hr«l     tK|>ul    Wr*    t(Ml4uiti*4    «I    t»|'ri4luirB    v«iy|U(   f i .«   Full 
Hufiir**    n.'i»tfi     MklMl»   ttf   ' W   r    IU    »Irp»    ut    «|»pl Ul i»ai» 1 y 

Ail   fi*br«iiivj  ««•   low««!  tu BaikfJIv   ia|irtfvr   thr    -iri« 
I to«   ill    «   iwo-airtffcv-iyi It   diffavl    rugiur    at    lu«   aabiral 
t«a^«ialui»a      SyMtti»at  it*aigii data  v*tm  ublatavd  tu  allt*« 
•    i»ii.'u«l    apyia«ilt   u-   thr   tiuat   pivblaa   o|    Jriigniiig   an 
•Ap«iiwratal    uail    uiilKim    iia   owa   «aat*    lM«t,   nwittally 

1-040 
HrtoMo   » 
w ;%OM);I 

.h    Mgu«!    T^MI,    Ocl    !«%«.    «    K      Tabakaabi. 

A i'*iruir.l  »taftulJiii§ t.-wn   «a»   i bu»«ii  aa  a  prwlotyi»« 
Nutlillt at itina   ««iff   »aJr    «ml    ihr    towvi    waa    aal lalai tui i ly 
I-1 •>.■ r - iffat**! 

1W |»#[auiia «a« tffOCt lb« Bu«liti*«l tow«i wtlbm 10 
■ mulaa anJ «an Jiaaaablff it in abuut lb« ■••*■ 11«» Mi> 
ItHila .-i ■(«■. i« 1 lirJ liamiai ai* ir<|uiird Tbr diavautlff«) 
I a«« i v an l»r buittl tr.l mlo tuui luovvuirul |>ai ba(«a, raib ot 
400 lb, a»l uciuyiva about u IU tl of abi|»vi>f M'«««- Tb« 
IMtbagmg tould ionaial o( papai oi fib«ibo«rd »lappiiiga 
«bub    wvulJ    add     lull*    lo   lb«    abtpping    wvigbl    -•t     \ ubr 

Thr acalfold aa aoditiffd ■rvl» lb« «pfftiliffd tr^uiir- 
■»•IB and la i««4Mnffa0«d f.'i lo*00ffvico «valualioa *• • 
poiiabl« bcaib aigiul  i -»»i  (01  Naval  m—miual tooa 

t-041 
CkOfOClortOilCI    of   Coial   Nuitaia, 
AD : w,:,   n 14044» 

iuu    l^O,    W    K      Lor 

Wtlb lb« vt»« of dvvffUiptng ir.hiiii«l guidra nardvd of 
pii>db\iii| voiat •oiiai ot brttffi «juaUly tbau brirlotore 
availabt* in tirl.l i oaal rut t ion, COViOUl pbyanal |iiop«itiaa 
of laboia'.oiy auilara fabiuatffd witb COffolIlM aal^nala 
• nr ob^ffrwd in a ^oofiffbvnaiw ^rogca« uf («ata Mpjily 
J>U0 apff» iMna w«r« invut¥*d in lb« rsy#ria«nlal toil To 
Inn«me bo« aad to wbal dffgrffe lb« pbyauat ibaia^tei - 
tatita of «oral wrlara ar* allvttffd by |»by«ii«l lavtoia, 
a»lffil*d i'urrvlat IOA« writ  tludi«d 

Of lb« 14 pi iU4 ipal ttndinga, tboar of pataauunl aig- 
niluaaiff mir (I) toral «orlat yi*ld ta taii«p«nd«ul ot 
aand «Wrivalion and lyp# of ailing w«l»r, i,'> COtol «»»rlaia 
pioduiffd «lib irrt aand and braikiab watvr OMuoatratr lb« 
Iraat volua* cbauj«, 1)1 tbr typ« of wat«r «aployvd IU lb« 
■ m baa no pcaitital «fffftt upon th« dynnaiv «laatu aodutua 
ol lb« aortar, an«l {k) lb« nu«tnal i'ufl|ir«aaiv« »tt«oglb ot 
coral aortar la aflfacttfd tnaignituaat ly by kbangrng lb« 
dvnvation of natural-giadvd corol a«od and inii«aa«« wilb 
ag«   tii«ap«ctiv«  uf   typ« of «al«i  ua«d  ia lb« am ' 

fOOl   of   T«l«pbon«   K«p«a(«r»  TA-it?UC-l)/G,   Oil   14S9. 
KJwArdi.   Al»  J.-ülMt 

K     H 

Twaly-f iv« Stgaal t'orpa Ifflapbon» r«p«at«ia lA-.l*' 
iSi-P i.. wfcub «r« traii*iatoria«d and «ucap«ulat«d a«gativ« 
lapcdaui« «apUdtr«. ««r« tailffd to ii*l«r«iB« ihm op«ia* 
ting rfcorottOftHtr 1 on Ul' I IT fi«ld wir« and to d«t«r«iu« 
ih« rttffita of solar radiation, bigb taaytratur«. and bigb 
buaidity oa p«rlor««ac« 

Al though aidaO ioa»ld«r«bly by t hr rcp««t«ra, lb« 
Btr*ngtb of votOO coaauaications ov«r f iv« r«p«at«ra and 
)0 ailffa of wir« waa ao«»wbat l«aa tbaa tbal obtainabl« on 
city l«l«pboa« a»rvic«, but clarity vaa good Ovvr U ailtfa 
aa«! two rapa«t«r«, or II ailva sad thia« rapasttrs. tb« 
■ t imgih waa r^ua I to, or better tbaa, city sarvic«. Tb« 
aagilif icat loa of 700~cpa aignals. bowavar, was ssnously 
kiitluffiurJ by aabi«nt air tsap^ratur« cbanfas Th« parfor' 
•sac« of nv« of ihr twanty-tiv« r«p»at#rs «as poor bacaus« 
of aa^Ulicatioa instability, d«ctin«, or  tstlura. 

fbyskcsl tratui«! of tb« r«pa«l«rs «aO sccassorios «ar« 
sstisfsctory, «leapt for sbort-liva«! rubbar lasulation on 
thr    battory   wiraa,   sad   nonlocliiag   bucblas   oa   tb«   csavss 

iontaiaars lalai ladiatiou. high traprialuir, and htgh 
bustdity did nut tffOCl lb« prifursMUi« ut i«|>ffatria 
allaib«d    lu    11 »r-i   ia|>«dani«     aftlllctol     I« l«phi'ur     ttMl 

11-041 
Kaigr    N«aislatti«    l«»l«>    IK t 19SV,     A     I      Siutt,    AD  ;S0401 

Tb« Jala wnr aualyard. and a a«l of luivea wa» ^io* 
dui«d wbi^h ahow» (1) sp««d va iraistamr (taallM pull ) 
at tbi«« dill«i«at dislla with Uta «V«II lot« and ift, and 
(i) ap««d va i«aiatani« at Ihi«« «onditioita o( ttia with 
lb«  saa«   load 

fioa lb«»« vurvva lb« iraiaiant« of a IsW barg« i an hr 
d«t«n.in«d fui varloua load and ap««d ^undilions. «ud Ihr 
r lf«i I of foul lag «»d I r ia a a »bowu COO hr uard wiih thik 
data to aanal m pirdultug haig« iraiataiur foi any giv«n 
iondiltuna o|   load,   liia.   »|»r«d,   and  louUug 

In spit« o| ihr uttlavoiabtr |«al iondiltoiia «t ara, ihr 
i «suit mg k ui V«B i .-tit .lar.l to thr pa tin it of aiailai ^uivra 
of t «a I a aadr ui>d«i id«a i I oudi I ions , and it ia drrard that 
th« i«ault a itu br i« 1 i«d upon tor a tairly aüuialr riti- 
aat« of thr baig« laaiatam« at lb« sp«rd au-l load ioudi- 
liona   abowu 

M-044 
Nrw    and    Noditird    Auihoia     foi     Ni»oiiuga,     *1« ■ 
Town«.   J    V    SlaUup,   Al) ^SOOO).   PI   UWV8 

1400.    It    C 

baialiag ll««t «ooiiug aiuboia bavr, in aauy matanira, 
bobavrd riiatiially uu.ln load du« to lotational iiutability 
and maul t u irnl holding powri 10 vary mg typ«a ot holloa» 
In Nov»«t>ri I1'*", tb« luirau of Yarda aud Uui Aa itrOCtod 
NCKL to trat pt«a«ttl atandaid au^boia to tl) d«trfainr thru 
babavioi and holding pow«i in aand, aud and «.lay, (J) ioa- 
pll« fatlual data foi aodtl uat lona ol «stating aiuhoi 
typra, aud {\) d«v«lop d«» ign ^ i itrr ia foi u«w, aotr rf 11 - 
ClMl auoiing antboia Upon t.ii«|> 1«11on of trait on thr 
cuitrul lyp« antboia la Nay WSS, lb« laboiatoiy d«v«loprJ 
and tabruatrd a "taaily" (J00 lb. t.000 lb, b,000 lb, 4,000 
lb, W,tKK) lb) of o«w aooriug aiiihor» wbitb ia vapablr ol 
holding pow«ta taitf ng liua a,000 lb lu JIO.000 lb ut a kaii.( 
holloa, and tan m .'rat« aor« rtfiii«iitly in aud than praaanl 
typ«  aUukl«!» o    coasrivial   aiuhor»  with  atoiba 

Kuia Ihr ifftulta ot Ihr iiivrat igal ion ot Ihr urw aoot* 
ing anchoi, il a*g toui ludrd that thia amboi will aatiaty 
Ihr pbyaual ani oprrat tonal i«tjuiira«uta »(*ri it trd by 
MBOOn 

R-04S 
Th«    lonua   Irackiab   Uo\OI    D««iiirral i<ri .    Nay    14h0,   J    S 
Williaaa,   J    W    lurdicb.   AU .^0404 

IHinng a iwu'yrat pn tod a ntasbrr ot rvalmlion Ifgli 
wcrr couduclffd on an Ionics liaibiah Wain U** nrialia«! 
Uifficulti«a anaing turn aiuor draign i'iadr^uat, ira, ih«ai- 
col pb«noa«na, and iii«ap«iiriu« with thta nrw ><rvrloparnt 
war« i'vn».-ar in turn. A final p«rtonsaii • t >.ii waa ioa* 
pl«l«d    Buicsaatully A   product    lontaiuing    WS ppa   total 
aolida waa oblainod Uva a t««d wat«r couta mug tS00 ppa 
total aolida Wh«n op«rat«J at an av«rag« ratr ot 111 gph, 
th« ru«igy r«tjuir«a«uta w«i« J) kWh p«i 1000 gallon* o( 
wat«r produc«d. 0p«tat ioa at low«i nut ial conc«nt tat ion 
and high«! product conc«Dtration would d«cir«aa th cost ol 
d«Biu«rslii«d watrr proportlouatrly Co^tatiaon ol data 
ohtaiuod Irua a unit uud«i t«al by th« City of Coatinga, 
Cslif   .   provided   close   corral at ion   with   tb«   Ni'bl   r«aultB 

R-04b 
Dey«lopaenl of the Rush Kelt, a Nobil« Slructur« Us«d as a 
Roadway or Hoatiag Pontoon Indg«, Nov iyS4. p. J. Kuah, 
AD .MOOS',  PI 14MSI 

Tb« Laboratory bss developed a aobil«. «asily installrd 
transition atructur« that acts aa a trafficwsy capable ol 
support tug   the   beaviea     ailitary   vehicles   actoaa   unatable 



ini.vn. TW i«»i. nail al tht ii*tfi>«*y is ihr luak 
■oil, • »•tt-4i«a *90mml9i iylin4«r «I tariug«l«4 »trrl 
fuatiKiai <i*i(kia( k.OOO \t «Buh i*« b» lewd ky Jt*p It 
it«   bw    ui^vrird   by   LST   t."   thr   •••««rd   »ntl   ol   •   poaloon 
> •«•»»•V .   «I    ItuiukrJ   IBlo   Ihr   ••«   «nil   lowr.1   t .■   Ihr   br«i h   by 
light   M^liibiuus   • i«fi       Tb*   toll   Mitoldt   tu torn *   ioui- 
IIU.M.I «trtKlvr*  li-l/l II »i.lr ••<! 11*1/]  It I.<D| ihn   CM 

f'r   fayidly    i.-mrJ   «lib   .ihn   uait«  I«»  tivat« •   roatKay  01 
lloaliaf i>.'iit*..ii bi iil|« .'I «ay Itagib, or a*» b« •»■rablrtl 
lato  rait»  naaarad by uulbvacd wtai» 

>u*l<ii.rt 10 «hub <lilviD4 la'.luici ^avr bra a rapfiirntril, 
tbr luaJryu*» in «nr uvaiiottr by luiinliou ul lauUy 
hauJWni  «nJ 01   4il«lU(  lr<hiiiqur>  and piuiaduira 

A auivay ol Navat activitiaa. induatiial dnigurrt, 
• u|>pliria. and uaaia ol praatiraaad lomirtc |illing irvralrd 
au r>i>ri laruiil oi i»»»arih data Ira« wbuh ibr o|iliauB 
aauual ol raatdual (altar luaar») iuacrrta iirvioaprraaioB 
iaa I'r datamaad Raaiduat praioMyrraaiun laagaa ol 7U0 to 
BSÜ pal lor prrtaBaionad pi Ira aad bOO to 1,201) p i loi 
poat-laaaioaad pilra air ad»i|uair lor load lapaiidra and 
lanftka iv,laatly  la as* 

BO.»   Add 
Uvtwlopsaal ol ihr Huak Roll, a Hobil« siiu.iuir Uaad a> • 
Ruadvay or FloatiB| roaloou liilgr. Addaodua, 0r> ltt\ , 
P    J.   Ruab 

R-M7 
Uavalopaaal     aad     Ttat     ol    Sled    Ttaia    Huobup    aad    Ralaaaa 
Davua»,  Ja«  l*M>,   1'    Taylor,  AD IJ11M 

Thr Ryraau ol Yarda aad IVoika autbunard wvrb oa 
-irvi.r» «kicb «ould laiililatr hookint up oaa alad to 
aaothai, aad iauplia( aad ralaaaiaf tba traitor aad traia 
Four davicaa Mir drvrloprd and tratrd alrd-to-tractor 
hii.h. alr.1 i.> alrd bitrb, alrd traia aalrty rrtraar, and 
drawpol* rlrvaiinj .Irvi.r thr a led-to-1 r«i tor bitib and 
alrd-to-al»d bitib vould aoi hr uard with Ihr iractor «inib 
iahlr aa oiigiaally latradrd. and wrie drclarrd uaaatlalac- 
tury A toiailaatii drai^olr support, ioa\rivrd aa a audi- 
llrd t'TA.i» diawpolr apa.rs with Rrldhait toialoaal apnaga 
at raik rad, «aa loaaidaird aa a aubalitutr lor ihr drawpulr 
rlrvaiiut davur 

Tbr tiaitor bitib with aatr'.y irlraar drvicr waa 
■ouatrd oa a D.'UiP •".•« tiaitoi au.' uard rllntivrly by on« 
■aa lo laupl» aad rrlraar a alad r^uipprd »ith a diavpulr 
rlrwatlag      .Irvi.r Tbrar      iiraa     ara      racoaMradrd      lor 
iB-ari*lt« trai 

R-04a 
Toamty   ol   I'braiiala   to  Nartnr   lorrr«.   Part    1,   Jun   1460, 
H    P    Vlad,  N    Ru.tean,  AD IMHJ,  PI 1»I«0« 

Hribod» lor rvaluaiiug thr loaiiity ol vkaaical a|«nta 
to Sanaa borara warr drvrloprd, aad a artbod waa drvtard 
lor proiraaiai tbr data oa a digital loaputar ^oatcity 
data revriiag tbr taattag ai arvrral hun.lird loapsunda and 
■ tiluira «ara procaaard thr purpoar of tkia report i« to 
orgaaiAa, readeaae, aad ihlrrprrt reaulta obtained at MCIL 
batveea July l«SA aad January IW togetker with all availa- 
ble data oa tbr tuaiclt) ol cbaaual agrni- to ■anar »ood- 
bonag oriaaiaaa 

About a third ol Ihr aaay roaatituenta ol traoaote 
tealed ky Ik« Laboratory »er» loin to aana« be.rr». thr 
alipkatu coaat itueat» «ere aot torn etlker to adult 
lianon» or teredo larvae Wuh the eneptioa ol the ayle- 
ii.iU. thr Boaecyiltc conatituenta alao «are not tone. The 
buyrlic coayouad» and all to.tat ituont» ot i reoeot* t\at 
.oniam only tvo bensenr nucln (aurb aa napbtkalrnr, 
Jphrnyl, dibenayl, dipkrnylrnr oaidr, and airidmr) were 
tone to botb apenea of trat  «ataal» 

Tlw iraulii oi 'hr toatcity t»»t» have been and are 
beiag eo^loyed aa a guide la tke arlritivn of coapouads tor 
barber laating It ta reco^wadad '.at tbr taaicity teattng 
pcograa be roattaucd and that tb» »fl»rtiv»neaa oi tke tour 
luapuuada »a wood pr»»»rv»ltve» b» trated m tb* harbor «nd 
that no further coa»id»ratloa be given the coapviinda whuh 
ware aot toair Ttte CO^OUMIB abould be teatad individually 
aad a» aiatuin 

R-M« 
I'moapieaaion Required la Preatre»»»d Coacrat» Piling, Dec 
m«, J R. Keetoa, AD »OM» 

Rirahagr  of   pre»tr»a»ed  coacrete pile»  kaa  orrurred  in 
aoar Naval diatnrta aad aot  in other».     In the  trw 

R-OSO 
Sraln-Hardrarta    lot    Poll lead   L'rarnt   Cun^irtra, 
J    1    Raybo«,  D    1    Cnflia,  AU .>%0b0<> 

Nov    IVS«, 

Niar piopfirlary ptoduiti wrrr Iratrd l.i haldrning. 
araltag, curing, and loablottion rl'rita Aa a rrault ol 
thia invrat igat ion, it wan drtrrainrd that intain araln- 
haidrnrra lapait varying drgrrra ol «biaaion rrmtaBir 
lapiovaaeat to loatirtr, aad intain produita inpart 
lapiovraeat in ^aih ot thr '-urr airaa ol tordrnin^ aral- 
Ing, and curing Tha ir^nion lot acirptamr oi rrjntioB 
of a aral»r*hardrBri ta drtrrainrd i« hr ita ability Fo 
laprovr thr abraaion iraiatanrr ol a paituulat lomrrl. to 
a drgrrr aulliiirnl to moaarnd ita uar troa an r.onoaital 
ataodpuiui 

R-OM 
Squaw    Vallry    Wtatrr     Trial»,     l«St-l«b<) 
P»lklBg    Study    on    Nradow    Laud,    Nov     1VS«, 
AD 2100*1,  PI UMS6 

I'oapactrd-.'inow 
R    C      Col'.iu, 

Uaiag lonvrnt tonal Navy anow-iua|kact ion rquiparnl a 
IS-airr parking lot waa built in aid-Frbiuary 1SS4 by drplh 
proiraaing aad luapaiting a U-to-20-in anow pack ovrrlay- 
iii» aradow land which waa in pail poorly diainrd. Thr aoal 
cntiial ptoblraa rncountrrrd during thr tnala wrir thoar 
ol piotrcting thr coapaclrd-anow aal liua dralruclion by 
intruaioo of lunofl watrr I roa aurroundmg airaa, coapacting 
a rrlatively thin cover al anow oa poorly drained airaa, and 
aaiataming a Irvrl traffic branng »urface aa (hr aa( 
»rttlrd uarvrnly with thr di»»ip»tioii of ihr undn lying anow 
»tr»tt 

Thr matallatioo of a dr«in»gr »y»tra prrvrnlrd thr 
coaplrtr drstructioa ol the coapacted mat by lunoff water 
The application ot a 1/A-in. layei of »awduat waa found lo 
be aufficient to preaerve rvrn thin layrra ot coapacled 
•no», Uyiig Junilv on thr ground, froa dratruction by 
intrn»» aolar radiation and wara wea(hei Double-diagging 
and ahallow depth>proce»»iug of thr coapactrd aat rraultrd 
in Irvrl aurfacra but neceaaitatrd rr-»awduat ing ol largr 
arena of rapoaed anow to protect thr aat fro« dratruction by 
radlai t^n and high (ra|»rralurra Naintrnancc ol (he lo( 
during anowlalla waa rlt«ctiv«ly accoapl i»h«d by coap»ction 
«a tbr anow lell, ao long aa thr individual laytra ol nrwly 
coapacted anow did not  racrrd b  in    in depth. 

laproveaeat ol apec i< ,»ed aamtenance rijuiparnt n 
drairablr Rubbrr tirrd rquipaent ahould be uaed to reduce 
»urlace daaage of coapacted arraa, and aawduat apreadiug 
rciuipw'-nt should br laproved to provide faatrt covrragr and 
aorr unlfora aprrading 

R-0)2 
tnginernng   Study   of   Waves   ai. I   Currenta 
Port     Rueneae,     California,     Dec     llül, 
AD 2)0147,  PI UMS' 

a   thr   Harbor   ol 
J.     Lrrndntar, 

Thr rrport preaenta Inforaation aa to the likely effect 
of the water wave environaent of Port Hurnrae Narbor, 
Calif., and OB harbor operation» la general, of alteradona 
to the aajor wharvea, or deepening the harbor, and o pro- 
poaed change» in the open drainage way, which eaptiea into 
the harbor 

R-7 



«-OS) 
Protolypr  .IMJ-FouDdi-Prr-Huur  Mvwc#4 t**e  lniin^r«tur,   Det 
tfS9l    K    9      E<fe«r<U.    fc    C     Ibraltt,    AD 230121,    FD  UMS9 

A prototypr J'.u U»/hi j-lv*inr.l b<kr int inrr^lci wa» 
S-.r, ir! by thr 1*1 IJI r, t<> ft«ti»(y thr need lor garhage- 

jn<l waite-buraing ini inerator* that are rugged, portable, 
and easily ereited The IQI tnerator wai designed to be 
supplied by a aanulatturer as a factory pretabn ated kit. 
locluding bagged powdered rrfattury tor aonotithir tastiog 
11 the field. Tu delrrainr the adetjuat y of the design, a 
ki*   was   pimhasrd,   rrrtted,   and  testrd 

It toai CMK ludrd that the pr-<totypr is of satisfaitory 
des ign, and it is re((i«9rnded t hat it br givrn t onsiderat ion 
fur   a^vamed  hmm* usr 

»-057 
Evaluation of Condensate Return Line Corrotioo Testen, 
19M. J n Hayboe, I. L Slover, AD 252Sft6 

nar 

Threr proprietary testers were evaluated, the National 
District Heating Association lorrosioa tester, the bureau of 
Hinrs cuadeosate'corrosioo tester, and the Jrest Instrument 
Coapany (orrosoarter probe. An NCEL tester was also evalu- 
ated 

In two laboratory and two field test series, the varia- 
tion in the test data was relatively lusigmficant a»ong 
three testers - the Buaines tester, the corrosoaeter probe, 
and *he NCEL tetter The NDHA tester showed s significant 
variation   in the test data   turn th* other  teaters. 

Dredges   tor Aayhibious  Operation,  Dei   I9S9,  0.   P. 
Scott.  AD ;S0607(   PB   1^4702 

Landing ope'itions are frequently haa^ered 
sand bars or corai reefs which block the aoveapn 
craft to the beach. This is a study of the If 
us^ng a dredge, or other aeans, to tut access a 
the bars to the bfjth, snd to cut slots U t 
slips   for  the   landing  craft 

A set of turves h«s been plotted whi>h show 
of satenal that has to be reaoved per foot 
various depths for different traft, and the ti 
for  various  site  dredges   to  scioapiish  this. 

Slots in the beat h for landing si ips were 
ispractical because the surf aoves large voluaws 
which   rapidly   refills   the  slots with sand 

Bak,   A    L 

by offshore 
t uf landing 
astbility of 
lot s through 
he   beach   as 

s   the  amount 
of   slot   at 

me   necessary 

found   to   be 
of Batenal 

Joint   Strength  of   Coaposile Ti»ber-Conc rete Piles,   Dec   19^9. 
W.   L.   Cowell,   At)  2SOt>08 

R-OS» 
Evaluation of Hydraulic Engine Starters, Dec 19S9, 
Scott, AD 2S0609 

A     I. 

Tests conducted for eight aonths by PHIBCB One to 
deteraine the effectiveness of a hydraulic starting syatea 
for »arine dieael engines led to the conclusion that the 
hydraulic starting ayste* tested is superior to the conven- 
tional electric starting sys^eafor engines exposed to a aalt 
air environsent at Moderate     abient  teaperalures. 

Seven »onths of in-service testing of two brands of 
hydraul ic starters conducted by NCEL at Port Hueneae ron- 
firaed  the  above  conclusion. 

R-059 
Coapa rat i ve    Eva 1 uat ion   of    I ndua t r i a 1   Sweepers,   Har   1960, 
J     J     Bayles.  R.   E    Jochims,   AD 2S0610 

A coaparative evaluation of varioua industrial and 
warehouse sweepers was conducted by the Laboratory in order 
to determine the best machine  for Naval  requirefe*nta. 

An engineering investigation ronsisling of an examina- 
tion of the literature, a survey of district public works 
offices, a patent search, and inquiries directed to commer- 
cial manufacturers, des'gners and users, was made to deter- 
mine the relative strength of coaposite-pile joint systems 
and to advise BUDOCKS whether there is a need for laboratory 
investigation  in this   field. 

The investigation revealed that, while there is a wide 
variety of composite-pile joint systems available, co^>|ete 
experimental data are not available on which to base selec- 
tion of  appropriate joint  systems fur specific   applications. 

In view of the economic advantage offered by composite 
concrete-timber piles it is recowended that laboratory 
tests be conducted to evaluate the various joint aystema and 
provide quantitative design data. 

R-060 
Strain   Cage   Technique   for   Dynamic   Measure 
I960.  D.   B.  Clark. AD 235057.  f*  U6971 

enta  of   Ice,   Feb 

R-056 
Comparison    of    Methods    of    Strain   Neaaurement 
eaent    Concrete    Cylindrical    Specimens,    Feb 

Keeton,  AD 279463 

in    Portland 
1962,     I.  R. 

Experimental short-time loading tests were made m 
Portland ceswnt concrete cylindrical specimens to reveal 
relative strain-sensing capabilities of mechanical and 
reaiatance strain gages. In addition, end-to-end strains 
were mrsaured with resistance-type cantilever  reeds 

Comparative teata indicated that strain meaaurements 
made with devices containing electrical resistance strain- 
sensing elements are »ore accurate because they tend to 
minimize the effecta of experimental procedures. Accord- 
ingly, where feasible, future concrete strain measurements 
at NCEL should be made with devices utilizing resistance 
atrain-aenaing elements rather than with mechanical strain 
gagea 

Strain gagea were spplied to various samples of fresh 
water snd sea water ice. These were compression-loaded 
dynamically to failure, while the strain waa recorded with 
an oscillograpK and bridge amplifier. Sufficient at rain 
data waa recorded to indicate the validity of the new tech- 
nique. Under rapid compression loading to a point near 
failure of the ice, a strain-gaged ice sample can be cycled 
without permanent deformation or flow of the ice, and with- 
out slippage of the gage. Gagea properly coated are shown 
to hold their high electric impedance agaiaat sea water ice 
for a period of time exceeding three weeks. 

Reaiatance wire strain gagea, with proper preparation 
and application, can be uaed advantageously to measure the 
dynamic strains in fresh water ice or sea ice, and thus 
determine their structursl characteristics. 

R-Ohl 
Evaluation of the "Moon" Oil Burning Conversion Unit for 
Army Tent Stoves, Nov 1959, C. R. Hoffman. AD 250611 

As the result of recommendations made by the Army 
Infantry Board, Fort Banning, Georgia, this Laboratory was 
requested to determine if, from an engineering viewpoint, 
the "Moon" conversion unit is a suitable replacement for the 
burner, oil, stove, tent, H-1941, or if it possesses design 
features that should be incorporated in Army space heaters. 

The tests have shown that the "Moon" conversion unit 
does not burn the fuels tested as efficiently, or as 
cleanly, as the standard burner, oil, atove, tent, N-I941, 
nor is it as trouble free in operation. It is not recom- 
mended as a replacement for the standard burner, oil, stove, 
tent, n-1941. 

R-8 



,. Coatifuuua hr«fpiB( of Traiuaiatioo limt Coaduitor« tmh 
Mifli-nii   Ttptf   for   l«i|r   lUdio'Intrrtcieocr  Atl*au«tiuu,   tl»r 
I'U^.    D    h      CUrfe,    N    D     MitcbiOik,   AD 2n«73.    Hh   U'U'. 

Tnr problMi «■•igortl this Ubocatory by iUDUCKS w«t to 
t in4 »riiii of i r.luk ing till» iBt*rf*mK« t« «ccrptAbtr 
Irvvl» Thi» [«port «irtirib«! thv «pflic«tioa of « higb- 
p«rtt»«billty «iffMc t«p« to • trantaittioo line, rrtultiai 
iu high »tttaiMtioii of radio frvquroiy *B*r|y in tb« fu$r 
off iat«rf«renif f r»t|u«ai t»» fuun«! nor«*Ily on iranaamiua 
lior» A    tWorrtnal    trrataant    !•    pr«»«nlrd    of    a    long 
t.uB*Juitur «.uated with • bigb-p«narability aatenal The 
raaylt» of tht» aoalytia «bo« a grtat aagaif nat tun of the 
»fci. efftevl loaaes at fret{ueaiiea above the power tranftaia- 
• 10 f re«|ueni y , and are aopported by eaper laenla 1 aeaaure- 
■enta a« ir on three iong londtKtort «rapped with a thin, 
bigh-per*eabi I ity tape A «aMU htltCll air gap waa tor«ed 
m the wrapping off two of the tranaaitnon linea to redute 
saturation «IftCti whuh would norwally occur on I inea 
diatnbuting power The attenuation aeaaured on theae Itne» 
waa about half that of the fully wrapped line, but gave •**• h 
lower atanding wave ratios lleti than I 2ft) and a low (har- 
actenatic lapedame phaae ahitt The attenuation of theae 
linaa waa large loayared to the attenuation of a bare line 
m  the   fre«|uency  range waaured  fro« 2Sbc   to  SO Nc 

It is eipected that high-per*eability tape coatings 
with a gap will prove to be a useful and practical technique 
for     reduting    interference    on    power    transaissioo    lines 

i-Oh) 
ivaluatioo of hO-KU Wmterned Diesel Engine Generator 
S«t » — Caterpillar, Apr 1960, II H Leseberg, J M Saaa, 
AD iSOhU 

Two winterilrd hO-kb Caterpillar Traitor Coapany 
dieael-engine*driven generator aets with Louia Allis Coapany 
AC geaeratora wer* procured and evaluated for auitability as 
standard advanced base rquipaent. Initial tests \ndtiated 
that certain aodiftt-ationa were necessary, and the aanufac^ 
turer co«pleted these aodifications The units were accep- 
ted, tested, and evaluated at NCEL for cuapliance with 
■ilitary specification NIL-C-10)27A(CE) according to aethods 
of  test of atlttary apecif icat ion MII.-G-1022ftA(CE). 

The hO-kW prototype generator sets generally aet appli- 
cable atlitary specifications cicept that the speed regula- 
tion recovery tiae ciceeded the 4 sec allowed The engine 
governing syatea performed poorly, and other amor deficien- 
cies were encountered Fuel conauaption IB 0.70ft IbhWh, 
which  «a cooaidered economical. 

Certain suggeated aodif ications will correct these 
deficiencies of this aodel caterpillar generator. The 60-kV 
caterpillar generator sets of this type should not he accep- 
ted for advanced base use until they incorporate these 
aodifteat ions    and    correct     the    engine    governing    syatea. 

Evaluation of   Gardner-Denver Airtrac  Drill, 
Henley,  RE.   Jochuaa,  AD 2409)4 

Jul 1960. k  H. 

After preliamary review, the "Air-Trac" pueuakatic rock 
drill aight be a deairable replaceaent for the standard 
wagon drill due to its iaproved production ralea. its self- 
propulsion capability, and its ability to tow an air coa- 
preanor. This report presents the reaulta and conclusions 
of the evaluation of the "Air-Trac" drill. 

The "Air-Trac" drill, or on* of siailar design, is 
recoaaeoded as a replaceaent for the standard wagon drill 
for uae at advanced basea. 

R*MS 
Evaluation    of     Joint-Sealing   Coapounds    for    Airfield    Pavr- 
arnts,   Jan  1960,  R    J    Lowe,  H    Toaita,   AD 25061) 

This report preseuts the results of kpeiif.iat ion and 
field evaluation tests perloraed to deteraine the rttective- 
ness of 22 dil f eteot loapound» used to seal joints IB ton- 
cretr   airfield   paveaents      Ul   the   aealers   tested,   only   one 
u^BK^d   «11   at   I he   I eat■ 

11-066 
Relative 
Hroaadik. 

Coluao    Strength   ot 
AD 250614 

Long    Piles,    Feh    1960,    J    J 

Sufficient data are lacking on ''hich to base accurate 
design criteria for long pile» used to support waterfront 
structures. In order to deteraine the selection of the bent 
type of coaaercially available pile, full-scale tests on the 
relative coluan strengths of sia different types. ftO fert 
long,  were  icnducted at  NCEL ung ,   wr rr   . unuuv i m   «v    nv r i 

Nine of the eighteen specis^ns scheduled for the test 
»rograa were tested under conditions ot pi lea at refusal, 

utilising a field lest tower capable of producing loads up 
to 400 to.is, in which speciaens with an unsupported leng* h 
of 60 ft or aore were loaded to buckling failure Tests on 
four types were conducted to failure; testa on two types 
were    terainated    at    the    capacity    of    the    loading   systea. 

This report is an intena on the results ot tests to 
date Data are autficient to deteraine ultiaate load capa- 
cities with reasonable accuracy. Good agreeaient is obtained 
between test buckling loads and theoretical buckling loads 
calculated    on     the    basis    of    tangent    aodulus    principles 

H-067 
A Packaged Fire Sprinkler Systea for Advanced Base Build- 
ings, Feb 1960, ft. J. Zablodil, C R Hotfaan, R S. 
Chapter,  AD 2)4ft7a 

Th- fire sprinkler syst*« was developed to protect the 
standard 20 ft x 4ft ft advanced base building It has a 
370-gal storage tank, a rectangular, 12-headed sprinkler 
loop, and associated valves and fittings The systea is dry 
and starts autoautically when supervisory pressure aain* 
tamed in the loop is lost Pressure loss opens the pilot- 
operated sain nitrogen valve to pressurize the storage tank 
froa two high pressure nitrogen cylinders. 

Five tests, one each wi'.n 1, 3, h, 9, and 12 heads 
open, were aade at 7G F, using water as the ext inguishant. 
and all five were satisfactory. Flow rates varied froa 
12 gpa with one head open to 70 gpa with all 12 heads open, 
and operating I lae varied froa a aimaua of s am to » 
awxiaua of 30 am. Three testa were aade at -65 F on the 
nitrogen presaunxation portion alone. Satisfactory perfor- 
aance was obtained with regulated pressure approxiJialely 
twice that of the 70OF tests 

The nitrogen pressurization componenta should be 
iaproved tor low teaperature application, and a prototype 
sprinkler syatea should be fabricated and field tested in 
the Arctic. 

R-06S 
Coral and Coral Concrete, Apr   I960, 
PB 149232 

W    R.   Loraui, AD 239744. 

I. Deacrihea and defines coral reefa, beachea, and 
elevated foraationa. The principal aourcea of coral aggre- 
gate are claaaified as reef, beach, bank-run, and quarry 
coral. 
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t«i     ».<-■,»;<■ J .      ir-i    »   : » ,    «•tiiiiing        i *. , i in-     I lar- 

■ •    nr» ,     *.«-'    ,■,»•»: ng   «HJ    * I        »,        ,    i    1 hr    *§»>'«*'■ 

i^it.r«    i»f    r«Ml   *t$tr§Mle   ••   bulb   Jvniity,    ■^•«AtK    gi«v- 

tlv ,   * - '   «t •   ■, i ) na 
« t  .. ■    »' r .     : .,       *       ■ .   . *       i »•< irtr    ■t»-|rif^v*i t ion 

'•' •     :     gr : : r ■.     «ilh     i , * ■ .   ■    tt imf th    va !«*••,     •    '    gl vvk 

'.■..-• *   *   ioatviai'ig   «.».:»   •■ .mr    • : !   u»*     t   c—cr*t> 

«•tent urr»   -«Jr i   t iof u «1   • > it-t 11 |MM 

l-OM 
f««»ivr      *.».»(*!     r      ■!      faith   Ai..(     r»       || 

If^O.   J    t      ■•.■:      At) .MMU.   PB  14M1S 

SAm*.   F«ii    :.   PUi 

The '*■,*■ trtt      ,1     gri»     ||     «bout       ISt -■•l      rlr.' &o 

(«r,     •    Mi 11     .'   It   h i |h    by    2*l/2*ft*«t4i    v«ith-«Uiboi    Kji 

•r^i      lrft(rJ    in    »«'-'    «t    VCrtMH     frith»    .1    ter;    t v>     P    ft HoUlHg 

p«lf»ri   «t    the   F-fl    iri'th   wrtr   «bout    ••(1,000   tb        !»«n«J   test» 

at • .'-(i irj 11, taitb *n inttivi Ju«l ly pulled t-rt-bigh by 

.*«-lt-wtir Ml i fi «IU hot irtultrtl n hol Jmg puw«i ■ ut «('■ut 

;00.iHH) lb It.irr *-tt*hi|h by b-tt 4-10 -witi« reitiliorai- 

i :» r A r«i th-««(,bui«. pullrJ xm p«i«llrl «t a I*!! depth. 

b«U «bout   .-■■  .u.    lb 
lira   i out i u» i -n»   a nil   4   t mal   rrpot l   kill   ''*■   •* ir   bheu 

t he   teat   p i og t «•   i a   I ■••f 1 e I e 

R-oro 
Iftteitei9«i e 
leb     ■"■       A 

• .i , i f *»tt>«    l^i     \..i   ». i i ve    I gn t ( tun   Systev« , 

*l    *    *      AD IMH,  r»  U7ilJ 

■.■■-.; r h^rneate» ,<■.?•*' theii lun«lu>n Ml41 fAC* 

tor i If .. I--, ip-tetvue teat« i>n N«vy vehiile» «t fuiat 

■v.» •      • «nd   «t       *.»*,.    f .    R   I K* 11       inter lei eoi e 

Mffl .-■..' wa« i !, ^ ; . i ivate« ope[«t ion na« good. 

«nd <■ , - paent «^ i r »r. > r »«» it^>«in«I No .>pei a( tag la 11 - 

yrr« ' * akuilura I ondentat i on were eapei irn^ed H *r\ri . 

! i ■ . t r» »ere rapei tended m aaftiug the otigin«! inat«l- 

latio««. and in* onvvnieti. e« were eDivtunteted by ■ribaniia in 

■ .** ! I mg «nd i e«»Be«b ling the haine«» I o«|>vineiil» «rhi le 

•afctag   engine   repair« 
It la t^oaaended fh«t futtbet attrntton be given to 

lapiov mg t he det ign ot the haine«« in ir4tl to »vei | v«e 
del i< lea« re« and m»kr tt« > >■ a^tte «tteptable to «utoa^ttive 

••intenanie   per «onnel 

R-OM 
Ralu«e   Diapoaal   at   R«y   Aiea   Raval   Statioaa,  DM   1«S9.   h     R 

HebUe«.   AT   .^0«1S 

R» V«v Aiea atation ta «urtenlly violating «ny ••- « 

pi event t on i egulal iona by ita rr(u»e di >p\>»al artboda A 

ne% tegul at ton eape« led «bout 1 .'anuarv H«0 will probabl v 

retult in • vitiation by «a 1 JU I Naval SuppU i niter 

Reiul l a ol the »uivey «hok that intrgrali.>n of the retuae 

itiapo«al ayate*« at tvo or »oie o| t hr «tat loni doea not 

• ppeai pfaiiit«!, «tth the eateptton o( the po«iiblr uae of 

a ungle tniinerator by the iUhland Maval Supply lentrt, the 

Tte«aure laiand Kaval Station, and San )tarnIgn Nav« 1 

Shipvaid Neither the retuae thattiog ot ..■«(■«. ti ü ay»le«i« 

are ttmaiilere-* appluable to the Ray Area proble« at thi» 

l iae Ho i adw a t ly ne« Method o* handl mg re I uae haa been 

ditiovered. and the ^urtent proble« at aeveial atationa t« 

aeleitmg the mvtl waMUcgl aean« to lit the Kual iondi- 
'. tont 

R-o?: 
AK Detent««laat ion K^uipaent tor t'ersonnel in the Arcltv, 

Hat   IVbO.   ta     R    Nehtaen.   AD  IMH,   PR   l«»4ht 

A r.1 •«■! hi piwtable ahv>«ret unit uaa deaigned by NL'KI 

to lull til a RlVlX'RS le^unearnt lor le. ut jmiuit i .-n of 

large ouAbera of peiaonnel in Arctic tliaatea A «ho«ret 

«aatr «atei Ireatarnt and rntt^ulatton ayatea waa in*luded 

to ainiaiae the elletla of critical water ahortagea eipetted 

under    ftrctt«     * vmdit lona Teal a    perf oraed   by    NKPL.    Fot t 
Ort i ti k, arul the Atav i'hrai* a I bar lare laba on the abovet 

«aate rr* i r i ulat ion ayatea «hovrd that aattatiitorv reaulta 

i.ull be oblatned on atoait and biologiial agenta, but the 

allowable t tar intrrval brlorr atartiag ihraual agent 

driontaatnat ion ptoved to br ao biirt that no aaaa de^ontaa- 
inat ion arfhod  iould be conaiderrd elleitive 

Retauae ol the inherent dangeta ot the ir« inulat mg 

ayatea. an imltvuluat waahiug kit waa deviaed by NCEL aa an 

alteinattvr to the ahowrr unit The individual waahing kit 

ta aaler and aore tn—tell for fttMRtt and biological 

deiontaamat ton, but neither «vatra t« auitablr lot chMMCfll 

agrnt  drtont«amat ion. 

K ■ vl ■ * 

fi.alltn   aa   a   Conduit   Sral   Agamat   Rla»t   freaaute,   leb   i^M). 

M    U     Agga«.   AV :U«*0.   PR  U7I1 1 

'he Labwatory waa rctiurated to deteratnr t hr blaat 
iva.atantr ol paiaflin at a aralmg i oa|>ound in i'ruuar-Hinda 

raplo«ton-proot »ralotla Thrae aealofta, whi\h had appioa- 

taatrIv one'ha 11 o| their I ro«a-«r\ tion«l are« lilled with 

ttandai d rlettrual wtie, wvie aealed %ith para 11 iu and 

te'.ted in the blaat aiautator Paiaflin ta an rf|e*tive 

aeal lor re« i ating Iviuni. and static preaaures to at leaat 

ISO  pa t     at     an    avrr agr    traprrat urr    ot    bR   I The    aealotta 

trete    aub|ected   to   dynaau    pie»*uiea    up    to    WO   p«t   with   no 

.taaagr»   t >•   the   wai  «eal 

barehouae and Pteveivalion Method« and Kvonoaica for Storing 

lateitel.    Jua    I960,    R     J     iablodil.   J     C     Kiag.   AD^)974S. 

PR unsa 

NCtL la l ondu* ting a (ive-year at o rage teat prograa to 
evaluate varloua aloiage envt toaaenla and preaervatloo 

level a tor aatei lei uader Che Rureau ot Yarda and Oui ka 

tev hntt al * ognitance Siailor paired iteaa ol ai1itary 

e^ui(<aenl «err alurrd in dttlerrnt atoiagr rnvironarnta - aa 
open air alab, a «hed, a atandard warrhouar, a «01 KH ware* 

house. and a S0% KH «airhouar One of each pan had I ight 

dc«eat i<. preaervat ton t teataent and thr other lull coat act 

pieaervatton     tteataent IVtei loration     waa     peraittrd    to 

develop at ita natuial rate in eaili envnoaarnt Prrunlti 
i !'»IT. t lona vr ir usrd to drtrraine thr at or age protn t ion 

atlorded by each rnvtionarnt 

Hraulla ot 2' 1 • yrara ol atoiagr ahow that protection 

la poor in opru «ii, tan iu thr ahrd. good in thr atandard 
warrhoua**,   and brttn   in the RN wairhouara 

Thr Navy atandard «O-lt by 100*tt prrtabrtcatrd artal 

butIdtng apprar» grnrt ally aatiataclory for advanced baar 
drhuardilird warrhouatng, but it haa too aanv jointa (o be 

ra«ily   aralrd 

■-0W 
Nold-Uown   llaar   Fai    UlS  Pontoon  L'auarway.   Jun   14h0,   J    V 
Sialcup.   AD 2)47«*,   PR   U^lsb 

Trn hold-down claapa were teated that weir draignrd by 

thr Ruirau of Yarda and Docka. Aaphibtoua Couatrurt ion 

Rattaliona i^nr and TW, and thr I1 S Naval Civil Engiarrnng 

Laboratory All ol thr | laapa hrld a gtralrr load than 

t.'.OOO lb, but thr pontoon anglra to which thr daapa attach 

lailrd at an applird load ol approiiaatr ly t.,000 lb brcauae 
ot bending and or ahear atrraara. Thr ^ t aap uard with .'«U' 

i auaeway atcttaM waa alao ttated to provide a coapanaon ot 

»ttrngth between the new holddown i laapa and the ^H>ntoon 

anglea 

Thiee .laapa. RllXVKS No ;, I'HlHiK TVO No 1, and Nl^L 

No I, weir judged to br ioaparablr on thr baaia ot 
attrngth,   weight,   coat,   and raar ot   matal lat ion 

R-10 
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«-077 
Mirbor  ScrccoiBg  Tctti of  Harioc  lortr  Inhibito», 
Nir IfM, H.  HochMO, T.  Roc,  AD 2iiUi,  PB 147116 

Part 2, 

The Laboratory baa been conductint »poaurc tcata of 
■atarlala for trcallBg tiabcri in order to reduce the daaafe 
caused by aarine borera to waterfront structures. Tbis 
report lists the results of barber tests of trested panels 
raaoved between Auguat 19SS and August 1959 st Port Hueneae 
and Pearl Harbor. It also lists sll trested psnels which 
have been expoaed for one year or aore and which have shown 
no attach or very slight aaounts of attack. 

These results together with results obtained froa 
current and future laboratory toaicity teats will he used in 
developing additional wood treatacnts under harbor eapoaure 
conditions. Eaphasis will be placed on the addition to 
creoaote and creosote-coal tar solution! of aaterials which 
are toaic to liaaoria. 

R-071 
Dynaaic Teats of Aluainua Beaas, Mar 1960, J. R. Allgood, 
S. K. Tahahaabi, AD 235*69, PB 167117 

Results sre presented on ststic and dynaaic teats of 
three built-up beaas of 5456-H311 aluainua alloy. The 
beaas, with a clear span length of S ft 1-3/8 in., had 
restrsined ends and were subjected to uniforaly distributed 
losding. One of the aeabera wss tested slsticslly and 
sustained s load of 21.6 psi prior to the occurrence of web 
buckling. The other two aeabera were subjected to blsst 
loads with peak overpressures of 11.2 psi snd It b psi. Web 
buckling slso occurred in these aeabers. 

The dynaaic response of the aeabers is discussed, and a 
design criterion is proposed based on a Halt deflection of 
L/50. In accordance with the suggested criterion it is 
shown that the alloy and section used sre not idesl for 
resisting blsst loading. 

R-079 
Device for Replacing Tie Rods in Pontoon Asseablies, Hay 
I960, J. V.  Stalcup, R. C.  Towne, AD 238689, PB K.8554 

During the developaent of the independent pontoon 
systaa by NCEIL, s wedge claap was proposed ss s replaceaent 
for the heavy and relatively costly tie rods. The wedge 
clsap Joins the bottoa pontoon anglea while standard P-5 or 
AP-1 plates connect the deck angles. 

Launching and ses tests were conducted on three pontoon 
barges asaeabled with the wedge claapa. 

Tests indicate that wedge claapa are aatisfsctory for 
Joining pontoon atrings, especially for pontoon structures 
wider than three strings, but do not provide resistsnee to 
the vertlcsl shear between atringa that occurs during side 
launching. In sea water, corroaion does not hinder the 
operstlon of the claapa. 

When barge aaseably aethods perait their use, standard 
P-5 or AP-1 platca are better than claapa. 

R-010 
Shielding Factors for Underground Shelters of Vsrious Geoae- 
tric Shapes, Apr 1961, J. C. Lcdoux, L. K. Donovan, 
AD 254344, PB 1SS667 

This study investigates the additional nuclear shield- 
lag froa an Isotropie (plane) radioactive gaaaa aource 
afforded by various shapes of underground curved-roof 
shelters coapared to the basic slab shield. This sddltionsl 
shielding is defined In the fora of s dlasnsionless geoaetry 
fsctor which la a function of the physicsl diaensions snd 
shape of the shelter. 

Curves are presented froa which the geoaetry factors 
for the underground shelter shapes of spheres, horiiontsl 
cylinders, ellipsoids, snd vertlcsl cylinders or silos csn 
be obtained with aioiaua calculations using only the physi- 
cal diaenaions of the shelter and the depth of aaterial 
above the crown of the shelter. 

The geoaetry fsctors thus obtained are independent of 
aaterial and photon energy except in the caae of the silo 
and can be uaed as diaensionless factors once the attenua- 
tion for a slab abield has been calculated for a particular 
set of rsdiologicsl conditions snd aaterials. 

R-011 
Laundry Water Recovery by Flotation Clarification, Jul 1960, 
J. E. Helton, J. V. Grahaa, AD 240935, PB 160951 

Field activitiea of the Bureau of Yard« and Docka 
include operating lauodriea for hospitals snd ailitsry 
rsapi In soae areaa fresh wster for thene Isuodries is 
Halted, and the Proaperity Coapany of Syracuae, N.Y., was 
awarded a contract to develop an experiaental plant for 
recovering laundry water by flotation proceaa. The Boston 
Hsvy Shipyard teated the plant and the process, and found 
thea feasible. The treataent plant was assigned°to NCEL for 
siaplificstioo of controls, developaent of treataent aetbods 
for vsrious laundry wsstes, and developaent of deaign cri- 
teria for a recovery unit to be uaed for an in-aervice test. 

These objectives have been attained, and treataent 
aethods hsve been developed that are applicable to aany 
types of laundry waates. The unit recovera laundry water 
effectively and rapidly, and the only fresh wster required 
for the Isundry is s saall quantity for a f<nal rinse of 
clothing. Chcaicsl expense is aoderste, snd the trested 
wsste wster is supplied for re-use heated and softened so 
thst the net cost of the process is low. The process is now 
resdy for in-service testing at a field laundry. Applica- 
tion data is included to facilitate selection of a site and 
econoaic analyaia for Navy uae of this process. 

R-0t2 
Study    of    Creep    in    Concrete,    Hsy    1960,    J.  R.    Keeton, 
AD 237959, PB 14839/ 

Cylindrical concrete speciaens of several sizes were 
subjected to constsnt sustsined coapressive stresses of 
2,000 psi snd 3,000 psi. These stresses represented 381 and 
iTX, respectively, of their ultiaate coapressive strengths 
st tiae of loading. Speciaent were placed in controlled 
environaenta of 20t,  501 and 100% RH at 73 F. 

End-to-end concrete deforaation was aessured with 
electronic cantilever deflection reeda and deforaation in 
the central portiona was aessured with aechanical atrain 
gages. Corresponding shrinkage neasureaents were aade or 
unloaded control apeciaens. „ 

Teat results sre reported for 175 days of losding. In 
the rsnge of sizes investigsted, creep does not sppear to be 
greatly influenced by apeciaen site, but creep is 5t to 10% 
greater in 20% RH than in 50% RH. Creep in 100% RH is shout 
two-thirds of that in 50% RH. 

R-0«3 
Radiation Slide Rule for Atoaic Fail-Out Problc 
J.  C.   Ledoux,  AD 238690, PB 148660 

•a, Hay 1960, 

A nuclear weapon explosion results in esrth and boab 
debria which haa becoae contaainated with fission products, 
residual radiation or fallout. The problea of decontaaina- 
ting an area depends largely on the rsdistion intensity snd 
the rste of decay of the fiaaion producta. 

Previous aethods of deteraining dose to personnel 
duiing decontaalnation operationa used tables or grsphs to 
dcteralne the total dose which would be received at a cer- 
tain location over a apecified period of tiae. Except for 
values used in the tsbles the desired vslue aust be obtained 
by interpolation. 

Tbis report presents the theory, construction, snd use 
of a circular slide rule which ia designed to solve psssive 
defense problem desling with residual rsdistion. The rule 
Is hsssd on the T **(-!.5) lew of radioactive decay. The 
slide rule can be uaed to solve an infinite nuaber of indi- 
vidual   probleaa   without  the  necessity  of   interpolation   in 

L 
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(.«Mr»   ui    i on»! i tu I imi   ul    K i "|ti 11    plutl       A  iiuait>ri   ol   ' v (■' 
r«l   pr*klMM    •<•*   wothrtl   with   thr   ilitlr   lulr   to   )m1i(«lr   lit 
•tltl,   ,(    of     llftl* 

: ; t r i i! utr   Sui vry 
tii|,       tun       IMO, 

• (  (oiitieirk   loi   Nu« Im   lUdlattoN ShirUt- 
N    nmi 11 ,      U     1        Cowl I,     AD : WMM . 

K   lilri«tiiir   kuivrv   Ml   m*.U-    It*   tlrtrinutr   Ihr  rNlrilt   ol 
kno«. li-J|r ti' ■..( khit* liltni mat vr I All mrJ «> ««K1 'K*' < ■ ni 
idDicrlr        Intortt^tian   li  itirnrntnl  on  il)  mm  .frki|ii  nuoi- 
pO| 4t in|     V4I imik      I vi'r».     Q|     dr »\ \      4||IP|alrt,     (})    «VAllahlr 
\ o«t l .i i tripling to k kiiikl i u\ t ion awtluuU «ntl 4||irgati*k , 

'.. i) ci .'!> I <■«* 4B»ot t«trtl with In »v\ i uiu letra dui t:)g i tMt- 
Itnirttaai «ii<l (4) nm I <■ * i »hit* hi tug pi oprrl ir« tut i un> 
i i*trk 

ihr ukr ol hrjvv «igirgdtr» toi iiuir«i|itg ihr tlnu 11V 
■t i unvift i*» h«* ttrrn mil mp loi ri) b\ pirv wu» IIIVPNI ig«- 
tioiti At |MChriil Ihnr air no ««tnuU ih.it ru rM^Vt* 
noitoatt «lly with h«iilr «ntl trOM otr» Ot thr nun oim, 
■Mgnrlttr    H    thr   »oil   poptflll «M    thr   high   t ion - »n I ion« 1 
Mtftiglg loi I hr ru I nriil i tin «h>oi pt ion, bsrofl i* grnn «My 
thr »>>KI   rtoiitHtual 

K-URS 
IVtriKiiut i on    ol    Oi t 4t)-( v 1 «Minr    in    Str««   t'oiidnikAtr ,    HAV 

I4M),   T     ttor.   H     HoilM^n,   AD   »'NOMtt 

•ui hoil     hhowrd     ko«r    v«i i«t ion    IK«     I h I *     oidn Ihr    NHS 
i^tliunt   |>anrl   «rthiul   di I Irirnt iitr>l   hrtwrrn   loatmg  »vttra» 
hrttn   tlmi   ntlin   ASVH arthoil 

ihr«i(4l    inturgii^tri   griiriallv   (lrtriior«lr   in  aiuiinr 
4t«ok|)hrir iNily    onr    ot    thr    ia|iirgii<«tr>    •riiii.    tuithn 
invnt ig«t ion 

N-OMH 
Kvaluition   ol    Ihr   N* Kirriuii-Trny   I'K.'ti   Uir»rl 
Aug   U60,   J     J     Hi.H»*.tik,   Al)  .■■■I'M 

Pilr 

rr»tk to rv«lujtr thr (liiving i «|>ahi 111 irs ot thr I't.H' 
h«a*ri on v«iiou» typri and Ki<r> ot vriti\«l pilr* «uil wood 
h«t tn pi Im art dr»! r ihrd and diaiuaard Thr Ium 1 ion« I 
4iid opnatioiia) ( hai at trr tat n a ol thr haamri arr tlraiithrd, 
ttlt rraulta and output analyari air pirarntrd, and <u«|>aii- 
aona air »adr I i oai an opriationa) and •CMMUca] atandpoiitt 
ot thr dirarl pi Ir hawi vriau» thr t onvrnt imial ■(«••• 
p>W>r>J   pilr   ha«Hri 

Intriptrtat ion ol Ihr iraulla uidualra that thr I'K i» 
unit i» (apahlr ol diiving vntual and hattrr pilra it an 
out put ot 10,000'II ,000 It-lh IHM hi aw. A i-u«|tai laun ol 
trat iraultt. uprr.^tiinal t hatai tn lat n a and ahipi^ug data 
draioitkt latra thr dirarl unit'a «upniuiity uvn thr lonvrn- 
tional kt' aa haanri in trraa ot tiar, t ranaportat ion, tuy- 
|ioit, and aatniala Adopt ion ot thr Nt'Kirinan-Tri ry Ul-'i' 
Dir kr I Pi lr IIJWH.-I aa Navy atandaid gtocl rquiparnt la 
irioaarndrd 

Two i oaaM'i ( i a I trM k 11 a , i tu- IVJI honi trgit k d and t hr 
Hagatila lonliol, draignrd toi thr drtnainat ion ot oita- 
dri v laamr m at t-aa | ondrnaat r , wn r rva luatrd loi a. ( ui a» y 
and irl iaht 111 y Soli-t i(>nk i>t vai toua Piladri ytaai^r t on- 
trnt     wnr     pi rpai rd    and    jna tyard     and     iraul I a     t ahul Jtrd 

Hot h    li 11 a    will    drlnauir    o( t adrt y lamnr    tn   kolut tM 
Hoth,   howrvrr,    givr   low   iradiug»   whrn   uard   to   analyir   fat 
dux tadr« y laainr ,   which  toiaa  whrn  (•( t adn y laamr driuapoara 
undfi   hoiln   ionditiona        In   ovnall   pnloiaaiKr.   thr  t'rn 
born   hit     ta   aoir   aiiuralr,    Ira»    raprnaivr,    and   rakin    la 
uar        Soar    «hangra,    howrvn ,    ahould   hr   aadr    in   rapiraa 
thr   i OIK rut ■ at ion   ot    11 lamg   aamr    in   iondrnaatr ,   and 
toau ity  ot   di((( t adr« y laainr   ahould   hr  ratahliahrd 

iiiK 
(hr 

R-0U 
Hlaal   loading  ot 
S    K     lakahaahi. 

iS-Koot   K/(    Hrims.    Jan   I "M .   J     H     Allgood, 
W     A    Shaw,   Al>   --.•»(■■.,   IH   IMW^ 

Thia irpiM t pi rarnt a thr i raul I a ot a an ira «t I rat a 
dra ignrd to i rvra I I hr Ml lira ol t hr dynaau rrponar ot 
iratiamrd R/C hraaa ai toaparrd with aiaplr hraaa A 
ar(ondaiy aia waa to vrrily thr rraulta ot pirvioiik awa 11- 
It air hraa trat a 

Thr tml   data  givra  an   inaight    into  Ihr  (oaplra rlaato 
plaalu    ai t ion   ot    aiaplr   and   iratiamrd   llrauial   arahn a 
It   waa   found   that    < oiuulnahlr   advautagr   ta   to hr  gairird hy 
uaing    iraluinrd   wrahrik    inatrad   »f    aiaply   auppurlrd   oitra 
in.I   that   thr   aiaitlatoi   ia   an riu rpt lona I ly aia|ilr and rrli- 
ahlr   loading  drv 11r 

K-oa; 
fi ir-Krlaidant       Coat inga, 
AU I4US0,  H  I MI«.' 

WllO.      K    L      Aluahaugh. 

Kittrrn    11 ir-rrtardant    ayatraa 
panrla   and   mpoard   t J   a  aai inr   itaio 
4 to  IK antntha  ot   wrathrnng.     Thr   li 
latira   ol    ihr   aaionly   ol   loatiug 
rraiilt  ot  wrath^riug       Howrvn.   our  o 
rvidnur  ot   iualing   tailurr,   and   its 
trrtatna   la^iovrd with wralhrrmg 

Ntnr   ayatraa   wrtc   tralrd   lor   li 
uiing   thrrr   atantlard   trat   arthoda 
Slaudarda   ladiant   panrl   arthod   and   t 
arthod   grnrrally    rankrd   Ihr   ayatraa 
rtln t ivroraa.   whilr   rraulta  ot   thr 

applird to woodrn trat 
phrrr wrrr tratrd attn 
rr-rrtaidant iharatIrr- 
■yatraa dniraarJ aa a 
I Ihr ayatraa ahowrd m« 

t irr-rrlardant  iharat- 

rr-rr I aidant piopnl ira 
Thr National Rurrau o| 
hr ASTN at icl and «Ich 

in Ihr aaar ordrr ot 
ASTH   lur   trat   lahinrt 

R-on 
llfvrti   ot    Jrt'Kuginr   tahauat   on   Virginia   Piahaar   Cunirrlr 
I'avrarnl.   Nov   l-u-o.   H    TttBltg,  AI) .UhStW,   I'H   IMWS 

In tooidinatioii with a National Hurra*! ol Standarda' 
at udy on Ihr I rt i a« toiy (jual it ira ot runt rrlr , Nt Kl i onduv - 
trd a aludy to drlrrainr Ihr rraiatanir ot Viiginra diabaar 
(oiKirtr to thnaal ihoch tioa |rt am rail oprraltona. In 
aiaulatrd lirld trata. toiuirtr alaha and hraaa wnr auh- 
|r(trd   to   Ihr  rahaual   («I   a   |rt   rnginr 

Thr alah» apallrd dining thr allrihurnri pvwn Irvrl ol 
Ihr liiat rapoaurr lyrlr. with irtordrd aurlür trapnalurra 
ot 400 -1000 f. Suhar^urnt rapoauira rraullrd in no addi* 
t lonal apalling dui mg I cyclM ol rapoauir hut autlnrd 
trduiltoii   in  llraural   and «oaprraaivr atrrnglha. 

Thr Virginia diahaar ronrirlr did not poaaraa thr 
nnraaary rrlrat lory ({ualit ira and I Irani a I alrrnglh 
iriiuurawnt a UM uar la not rrt uwrndrd tor jrt airnatI 
lul I -pown trat avraa Ilia rrii>aarndrd that aiaulatrd 
lirld trata hr (Oiuluitrd on aaall ionrrrtr alaha and hraaa 
hrlorr a ioiurrlr ia drxignalrd for arraa which will hr 
aiihiritrd to arvrrr   )rt-rngiiir rahaual   londitiona 

H-040 
Oual-Kail   Snow   Trai ha   toi   Nodrl   4SS  Tranavalor.   Aug   WhO. 
I)    Taylor,  J,   J    lUmmn,  A    1.    Rcott, Al) 245412 

Aa a iunt mual ion ot ita dual-rail track ayatra drvrl- 
opaK-nt , Ni H adapt rd dua l-ral] »ul 11 u at i ona to a wr ighl - 
handling tractor. A ialnpillar aodrl ,1S% Traiuavator waa 
tittrd with 40'in dual-rail tratha lot low ground prraaurr 
and  given  a  an ira  ot   ahahrdown and  iii'arrvitr  Irata. 

Thr unit prrlorard aat latai torily in all trat«. No 
aigm t uaiil drtn ta o| draign m lonaliui t ion wrrr found 
It waa .on. lud«-.I thai lur anow traclora wnghing up to 
13,500 lb, Ihr dual-rail anow liarh ayatra ia praclual tor 
unita with nonoaiiIla|mg Irarha. A ainglr woodrn traih- 
lanin hloch aimnlrd hrtwrrn ihr t rath raila waa found to 
hr hrltn   than douhlr hturha aounlrd undn   Ihr  raila. 

K-Ü11 
riMihinalion   i'aigo   Slrda, 
AO SUOOO,  PH I5at42 

Oil   IMbO,  J.  J.   Doaan.   0.   Tayloi 

A   JO'ton   bohalrd,   aiailar   to   tboar   uard   al   Oprrat ion 
l>rrp  Krrrsr  I   (WiS-Sb).   waa  purchaard.   and  thrrr dillrrrut 

n-i; 



c ■uüirutiium Mr* Mila brtoir • •atitlactory (»abtutiuii 
(<r|0 ilrd MI produced. 

fhr «Ird Mt J»v»lop»d far Arrttc Mt tt tktt it > tn kt 
irtdily coavtrttd tr«a t bobtltd lor luug-htul tltd trtin 
aptrttlaM t* lw> titrd-tuantr tltdt lor tkurt-ktul optrt- 
tiau. 

Tk* coakiMtloa ctrfo tied MI totltd tttititrtorily 
ovtr t •and court* tt Port Hurnrmr It it ixuaBrndrd tktt 
<h» tltd k* |iv*B * cold-v<*ttk*r  iB-t*rvic* t*it. 

Forctt   Induird  by   Br*tkla| Wttcr   H*v**   on  t  Vorllctl   W.ll, 
Ntr  IH1. J.  J.   U*Bd*rtt*. AD iSMtO,   PI  1M444 

AatlytM tr* pr*t*at*d of two-dia*otta«tl Itburttory 
■»••uiMMttt of lh« lerctt isdurod by br**kia( Htv«i on • 
v*rtictl bainri plac*d oo * pita* »ith * oiir-lo-t»n tlopr 
Tk* d**pMt*r M«* k*>|ktt rtB(*d froa 0.2 to 0.6 It, tad 
ibtii p*rlodt rta(*d frea 11 to ).) i*c. Tb* rttto b*tM»a 
tb* d*ptb of Mt*r la Iroat of tb* barrlor tad the d*«pvttri 
Mv* l*B|tk vtt tpproaiMttly 0 011V, 

tip*riatattMy d*riv*d grtpbt ir* locludcd Irua vbirb, 
lor M««t »ttb t tt**pa*tt b*t»*'-B 0.01J tod 0 006, lb« 
tv*r*|* lore* tad th* iatarvtl b*t»**a tk* laititl taptct ul 
tb* «tv* tad tb* aaalMB ol tk* i*caad nt* ita b* ctlru- 
l*t*d 

Aa *ip*rta*at*tly d*riv*d *ipr***toa it pr*t*at*d for 
tb* d*tc*BdlB( braacb ol tk* initial. ki|k-iat*B*lty, tkort- 
durttie* four Thi» oaprttttoa ladicat** tktt, tt t tiar 
• lightly tft*t tk* inititl tapact, tk* fore* It tpproat- 
■*t*ly lour uart tk* vtlM ol tk* p*tk lt**ll. 

A wtfcod it pr*a«nt*d for tk* d*it(B ol t br**k«ttrr ID 
»kick tk* kttli dynaair r^uttioii it utiliud tot*tb*r with 
tk* *(p*ria*nttlly d*riv*d kittory of tk* rtcltttioa Aa 
•itaplt ol itt tpplicattoa i» lacludod 

■-0«J 
Mittutd tt k-lt}. 

ll-0«6 
Tk* Tuadrt Truck,  S*p  I960,  D    Ttylor,  AD 2462M 

NCIL oriiiatlly coar*iv*d «a id** for ta ta^ktbioui 
vobicl* (Tuadrt Truck) htving tn LVT enginr tad povtr trtin 
driving two oo-in -wid» *adl*tt rubber track b*ltt oa Urge 
tpriag-aounttd buoytat rollen Tk* vcklcl« wtt built uod*r 
vtnout realrtctt and then t*tt*d tt NCIL. It MB»uvcr*d 
**tlly la Mttr, tad bad t ip**d of i knelt, but ftilod oa 
Itad b*ciut* of tk* poMr It lett in rolliag rettittac* 
b*tM*a tk* bogie wkeelt tad the rubber track belt. Fur- 
thetaore, tb* v*kicl* could nut be tteered OB laad bectut* 
itt tura rrtttting Boacat Mt grettei tbta tb* turaiag 

*Bt  under til  Borsal  »periling coaditloat. 

1-0»% 
Teflon   tt   t   Nettl    Pretervat ive,   Oct    1960,   I.   S.   Ztblodil, 
1.  I.  Joerding. AD 2A«»2 

A fill of Teflon «at applied to aott corrodibl* tur- 
(ac*t of t jeep (or loag-lera eapoture ta opoa aturtge ia 
tk* aarta* enviroaavnt at Pert Hu*a*M Tk* effectivenett 
of Teflon tt t prttorvttiv* varied »itb the degree of aipo- 
tur* to tk* wetther aad outtld* air. Tk* fila oa fully 
«apottd turftctt hegto to bretk down after 3 aoatka, teai- 
etpoted tnat (tiled witkln 6 aontht, aad tpplicatloat oa 
brake druat failed within 10 aoatka. 

Teflon It recoaaeoded at a pretervttive (or lateratl 
•urftcrt of cavitiet, tuck at trantaittiont aad difleren- 
titlt. It It aot recoaa*nd*d (or turttcet expotrd to atria« 
tlr et (er iur(tcea (oraing teal*. Teflon oa tke aatter 
cyliader ctuted peer brtkiag aad oa tke wheel cylinder 
allowed brake fluid to letk Pittea blow-by tuggettt tktt 
Teflon reducet tk* turftee adherence of oil. It It likely 
that  vibration will   looaen aut tad bolt  aataabli**. 

k-096 
Ctacelled 

k-09' 
Corrotion Survey of Steel Sheet Piling, Dec 
Irouillotl*, A. I. Itant, AU 2496SI, PI IMSOl 

IVbU, C. V 

la t turvey of the corrotion oicurnng on ateel theet 
piling tt tight Ntvtl htrbort t ptrtllel tenet -I taaplet 
w*r* cut froa three pile* tt etch htrbor, tnd the lutrution 
loatet were deteramed by Itborttory tntlyaet. A teihnnal 
literttur* turv*y revetltd tdditiontl data on the corrotion 
of ateel th**! piling tnd the el feet ivenett al ettbodic 

protfctioa 
Invottigttion thowed thtt the greateat rate ol corru- 

tioa of tteel theet piling it in (he apltah «one tnd at 
about 2 ft below NLW The vertical dittribulivn of the 
intentity of corrotion it the ttae aa that found m the 
literttur* 

No protective atintenance cottinga had been applied 
froa NIW to th* top of th* pile at any of the eight htrbort 
invettigtted Cotting pilen fully before driving Ihea 
mi rettet their life, etpentlly froa NLW into the aud tone 
Cttbudic protection bat been in uae at Puget Sound Ntvtl 
Shipytrd lor the Ittt tit yetrt tnd tppetrt to have retarded 
coTrution ol the piling below NLW. 

R-09g 
Acccpttnce  Tett   lor   Pretervttive  Lubnctnlt   Bated on  Infra- 
red Sp*ctrt,  Dec   I960,  J.   I    Cnlly, AD ikllOl 

Inlrtred tpectrt of 3J lubnctntt hive been preptred 
lor ute in ailittry tpecilutt loot at t relerence tor the 
intpection tnd identificttlou of acceptable pretervative 
oilt. A tiaple tchrae for cltttilying tpectrt it pretented 
by which the tpectrw1 of t lot ttaple or tn unknown attenal 
ctn   b*   aatched   with   the   tpectrua  ol   t   i|ualified   product 

The aethod it heard on the findingi that diflerencei 
betw*»n tpectrt of unlike attentlt are tulficient to dn- 
cnainate taong thea, thtt tevertl lott of the ttae attentl 
produce tpectrt which tre netrly identictl, tnd thtt tpectrt 
froa   tk*   toae   lot   are   identical  within etpenarntat   error 

N-099 
Steel   Surface-Hardening   Proceaaet   tnd   Nttentlt, 
K    L.   Aluabtugh,  C.   V    Brouillette, AD .'S'S^ 

Nty   IVbl, 

The Ltborttory invettigtted (I) the turltce-btrdening 
propertict of Nitru-loy tnd tialltr cttehtrdening coapoundt 
tad tk* *ffect of tbote on vtnout typet of tteel, tnd 
(2)  tke    k*tt-tr*tt ing    prop*rti*t    of    the   vttiuut    tteela 

R-100 
Sup*rteded by N-391 

1-101 
Foaaad Plattict tnd Other Selected Intulttmg Nttentlt, 
D. P. Cr**n, AD2}29I1 

Tkit report tuaaarnot t littrtture turvey of fotaed 
theratl intulating utenala aad moaaemla futur» ltbort- 
tory invett igtl i»na It prrtenta inforattion tbout theratl 
intulatiou propeitiet tnd tpplicttiont of fotaed aatenala 
including plattic, rubber, glatt, tnd concrete. Pertiaent 
data (roa ceaawrcitl aaauftcturert' brocbutet and other 
available litertture it tlto tuaatrned. 

Foaaad attorlalt kav* here uted extentively for tkeratl 
laaulttion in both th* high tnd low teapertture fieldt, but 
th* turvey revealed that, while aany proprietary loaaed 
product a eiitt, little inforattion other Ihtn thtt provided 
by   tb*   aaauftcturert   it   tvaUable   about   their   proper!tea. 

( 
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■•IN 
Kriaturd H  N-(V« 

K-IOI 
»>«tihilily u( IIUKIIOH ('l«i it ic*I ion lui Wttri Ttralarnl, 
IV, IMO, J. t. Nalton, W. K N«kUrn, J V SrtkM, 
All .'<iSoni,  PI IMklO 

As i rrault o( Nd.t drvrlo|i«riit«l woik I>II • tlot«tit>ii 
pruita» lur waitr-w«lrr clan t it'at ion. Ihr Iraiibility ul 
mpanding «pplnatiun ul this prixri« to I rest turbid watri 
««■ ilu.hr.l A S-U<« ra|iri iBi*nt«l watrt-I rralarnt tti>t«tlt>ii 
rltrtflfl ««■ innitrut tpd «nd usrd to tirat natuially amt 
artltuiaUy turbid watna kxpriiapnlk alao wrrr aadv ta 
ahow the tfftcii of Mt*l allialinity vanattona on thr 
proieaa 

B^'.auar ot hieb ibeamal ir^uir«arnta, tbia pioiraa la 
not  ionaidcrrd auitablr  lor  lurlhrr drvrlo|>»rnt 

Kvaluation ol Samtoi Tvpr H Waatr-Uiapoaal Syatrai in Colai 
(«ay DM, Oil   I4b0,  W    K    Nrhlarn,  AH .'«bOUl 

Polar taapa on thr littoral aay havr limtrd tupplira 
ot Irrah watn availaMr, and a low-watrr-uai* waalr-diapoaa 1 
ayatr« i an br ol i onaldrrablr valur in ia|iiovin| , «aip aam- 
tation A    ioflMrtiial     ayatra    loaibmini    a     lofc-afatrl-uar 
tollft with an arratrd tiratarnl appraird to br applliablr 
to tbia aitualion, and two unita wrrr proiurrd tor trating. 
Rraulta ahow that thr lapaiity ol ihr trratarnt tank la 
lowrr than raprrtrd, but that thr ayatna aay br uartul tor 
ao«r polai   i aap  iri|uirraviita 

»-lOS 
Radiuloinal Dr> oalaaiinat ion Nrtbnda and tiiuipawnt for 
lold-Wrathn Kr|iona, Srp 1461, 1) Taylor, I. N Nrllbng, 
W    K    Nrhlarn,  L    R.   Ounovan.  All ^»41(0 

Thr inloraation i-ontainrd in thia report ta draignrd to 
br uard along with NAVDOCKS TF-P1.-II, radiologual rnovrry 
ot liard nilitary inatallatlona, in ordrr to adapt TP-PL-11 
to rold-wrathrr londttiona Thia report la to art aa thr 
baais tor a rold-wrathrr aupplrarnt to TP*Pl.-lt whirh will 
br publiahrd by Ihr Burrau ot  Yaida and Oocka. 

Thr rttrrta ot rold wrathrr upon thr operation uf thr 
baaii rrtovrry plan arr pomtrd out , Thr Mjor piublrai 
areas aK>at likely to be eniuuntered in reiovenng a tiled 
■llitsry inatal lat ion aubjeited to radiological roiitaaiiia- 
tion in rold cliaatit conditions are outlined, and aetkoda 
and r,]ui|«rnl to be uaed tor radiological decontMination 
are indirated and illuatraled lor vanoua cold-weather 
cond1tiona. 

Snow-roapai t ion   kijuipaeut,    Snow   Rollers, 
CMB,  All  IMJ15,   PI  1S4JJ2 

Jan 1961, J  B 

While the Navy'a cold-processing snow-coapaction tech- 
ni(|ura werr being drvrloprd, two types of rollers along with 
other apecial ri|uipaent were uaed to produce good-guslity 
toapacted anow 

An l-tt diaa, H It wide, 10,240-lb atcel roller «as 
drvrloprd to toapirssivrly ioapact Ihr anow field before 
giadmg and depth-proteasing and to coapsct the pulverised 
anow altn proiraaing. Thia roller was slso used to aam- 
tain toapacted snow areaa by progreaaively coapscting new 
snowtall and draft It was etterltve st speeds up to MIO 
tpa and could cover 4.4 acres/hr under good condittona. 
lased on I4S4 prices, its cost is about }S,)00 per unit 

A 11-ton atandsrd conatruction roller with 13 pneuastlc 
whrrla waa uard in thr final atage of construction to 
st lengthen the top 6 in. ot the coapacted snow. This rol- 
ler, along with thr anow-coapacting roller, was slso useiul 
in loapiessively coapacttng new anowfall. 

R-IM 
Snow-Coapat t ion Kquipaent, Snow Nisrra, Jan 1461, 
Coffin, I    N Noaer, AD .'SH.'lt,, PI ISi.111 

R. C 

Coaaertially available, tow«d-type conatruction aisera 
were aodified aa anow aisera for the Navy'a cold-processtng 
snow-coapact ton techntquea Two atiea of anow atxers, along 
with othei spec isl eiiuipaent, were necessary to produce 
good-tjuality coapacted anow. One atse, a aadel 24 snow 
aiser, had a 24-in.-diaa rotor, a aaxtaua rotor speed of 
740 rpa, and a wsiaua peripheral speed at 4,460fpa. Thr 
other sise, s aodel 42 snow aiser, had s 42-ln.-disa rotor, 
s aastaua rotor speed of MS rpa, sad s aasiaua peripheral 
aperd of ' ,(.|.i tpa 

Both aodrla sat latactor ily aisrd snd blended snow for 
depth-proceaaed, coapacted-anow aata. They were also useful 
for processing new drep snowtall and heavy drift on coa- 
pacted aats for aaintaining thr coapactrd surfsre. The 
aodel 24 aiser can conatruct a aat up to 16 in tkick; the 
aodrl 42 aiarr tan construct s aat up to 21 in. thick. 

K-ION  Suppl 
Snow-Coapact ion    Eijulpaent,    Snow    Misers,    Supplraent, 
1461, R. C. Coffin, I. H. Noser 

Jan 

This suppleaent identifies lb? roaaerrtal coaponents 
usrd in the aodel 24 and aodel 42 snow aiser* described in 
l'K-10« These snow aisers were developed to pulverise ami 
mterais the top 2 to 42 in. of snow in the construction of 
coapacted-snow areas by the Navy cold-processing Irchniqur« 

R-106 
Dual-Rail Snow Tracka tor thr Caterpillar D-4 Tractor, Oct 
1460, A L Scott, P. Taylor, AC 246002 

Aa a continuation ot the LGP tractor develops^nt pro- 
graa, the dual-rail anow track systea waa adpated to a 
caterpillar 0-4 tractor The unit waa fitted with 42-in. 
dual-rail trsrks to decreaae ground preaaure and was given a 
series of shakedown and m-aervice teats. 

The unit perforaed satisfactorily tn sll testa.  No 
Significant defects of design or construction were found 
Heavy steel braces enabled the eitended final drive ahatta 
to eupporl the vacillating tracks without escessive strsin 
It was concluded that the dual-rail anow track systea is 
practicable for uae on thr caterpillar D-4 tractor. 

R-104 
Snow-Coapsct tun Eijuipswnt, 
AD 24600), PI 171175 

Snow Draga, Uct 1960, J. I. Ca 

Nuaeroua typea and aisea of draga were tested and 
evaluated during the developaent of the Navy'a snow- 
coapact ion techniques As techniques were developed tor 
constructing skiways, roada, and runwaya on shallow and deep 
anow ftelda, two typea of drags, along with other special 
equtpaent, were found necessary to produce good-quality 
coapacted apow. 

A anow-leveling drag waa needed in the prellainary 
atagea of construction to level snd cuapact windrows left by 
other equtpaent, to spresd and level shallow dratt and light 
anowfall, and to reaove slight surfsce u rrgulant irs 

A aimw-t iniahing drag was needed in the final atagr of 
construction to obtain a hard, saooth finish on coapacted 
snow Such a finish wss necessary for successful oprrstum 
of aircraft, can, trucks and other wheeled vehicles on the 
coapacted aurfare. 
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R-llO 
SBow-Coaptctlau   Iqulpatnt, 
Hour, AD 2i0iU,  PI 1SUM 

Sam   PltMi,    Frb    1M1,    I. N. 

A laawrrnlly •«tllcbl« too-typ* Und pltiw «•• moil- 
t ltd to • »0« pl«M far th* Nivy't cold-proc«((ta( inow- 
caapactlaa ttckalquaa Two •nn have bata davalapad. Oat, 
(or g»n«r«l-purpoi» tut, had • M>-ft tpta tad it callad • 
■adal 40 inov pliaa. Th» otbar, far •pacific u»r on the 
loa(-«iva ••■tru|i at th» Soutb Pol», baa «a (O-ft apaa and 
!• callad 1 oadrl 10 taow plaaa. Thu report daicribat tbr 
davalapaaat and tvtliutioa of tba audrl  40. 

Tba «now plaaa it t tatttfactory piact of t^uipaaat for 
pltaioi atturtl tad coaptctad taow, (rtdini draft • low. tad 
latarally aoviai tnow to build up or laval t taow flald. A 
coablattloa pltatr bowl tad grtdar blada aparttad hydrtuli- 
itlly, It providad for plaaiM tad trading Aa a plaaar the 
•odtl 40 caa io»»r up to 1-1/4 acraa aa bour, tod aa a 
gradar It caa rovar up to 1 acrat aa bour. 

1-110 Suppl. 
Saow-Coapactloa Iquiparat, Snow Plaoat, Suppltaaat, Fab 
19*1. I. I. 1o.fr. AD 2505 1.1 

Thu tupplaaaot Idaatlfiaa tba proprlatary coapoacatt 
utad la tba aedal 40 tad «odal 10 mow plaaat tad tuailitry 
»quipsaat datcrlbad la TR-110 That» mow plann wart 
dawalopad to laval and grade mow in tba coattructtoa of 
coapartad-taow arm by tba Navy cold-procattlag tachotquat. 

«-Ul 
Snow-Coopaition Iquipaaat, Sprayara aad Duttrrt, Jul 
I. M Noaar, S. I. Glfford, AD 282940 

1942, 

Aa a part of tba Laboratory'a prograa to davalop 
■athodt aad aquipaaat for conitructiog lead-baariag taow by 
tba Navy't cold-prorattiag tacbaiqua«, npactarntt «era aada 
to dataraloa tba (»atibiluy of uting addltlvaa to lacraata 
aad pretarve tba htrdnatt of coaptctad mow 

Early la tba Laborttory't tnow-coaptction lavaatlga- 
tiona It wat found that tba horiionttl dlatributloa of 
htrdnatt la daptb-procaaaod mow varied at auch aa 1001 
within a few tquare feat evea with good quality control 
during proceatlag. Eiprnaenttl work thowad tbtt tddlog 
free water to tba coapacted aaaa reduced thit vtniiion, tad 
1 tprayer with an intulatad tank «aa developed for adding 
free water at t controlled rate. 

In I960, the Navy built and aaintainad a 12,000 car 
coapacted-anow parking lot and arcean road for tba Olyaplc 
Winter Caaea at Squaw Valley, Calif. Aa the coapacted mow 
would not aupport afternoon traffic on wara, tunny dayt 
bectuae of decay in turface bardaeaa, ttwdutt wat utad to 
inaulate tbe mow It waa found tbat a 1/4-in. duatiog 
•pplied with a front-delivery tpreadcr not only preventtd 
turface-bardnatt decay, but alto provided better traction 
for vabiclea. Wbile tawduat it an eicellent inaulator for 
coapacted anow, it wat concluded that itt thippiag bulk per 
unit of covertge it prohibitive (or genrrtl application In 
polar areat. 

«-Ill Suppl. 
Snow-Coaptction Iqulpaant, Sprayara and Duttrrt, Suppleaent, 
Jul 1962, I I. Notar. S. 1. Cifford, AD 213033 

Thit > ipplrarnt identiflea the proprlatary coapoarntt 
utrd in the water aprayara and ttwduat apreadera detcribed 
in TR-lll Thit equipaent waa uaad to inveatigate the 
feaatbllity of developing aorr unifora bardnrtt in coapacted 
ana« by an application of water, and of uting an inaulator 
to protect the turfaca froa deterioration under high air 
taaperaturei tnd tolar radiation. Theae invattigttiont were 
aade at a part of a atudy toward the conatruction of load- 
bearing tnow by tba Navy rold-procrtting tachniquea. 

R-112 
Soo» Coapaction Iqulpaant, 
I. N. Noaar, S. t. Glfford, 

Vibratory liuithrrt, 
AD 401249 

lun 1962. 

Aircrtft taatt on coapacted tnow btva ahown tbat a 
harder wrtnog turfaca it required oa tnow caaptctrd by 
depth proiettiag. A tpenal rolling trchniqur inprovrd lh< 
turfaca hardnatt, but a preliaintry aiprnnanl on cold, dry 
polar anow indicated that vibration night producr a battrr 
turftce. Aa a reault, two typaa of conttructton vibrttort 
ware tatted tt turftce finitbert for coaptctad mow tt 
winter teat titaa in the Starrat of Ctltfornit 

It waa conrludrd froa the Sierra tattt thtl vibrttion 
taprovea turftce htrdnatt in coaptctad taow, but tbtt tnvrt- 
tigttiont tie needed oa cold, dry tnow to drtrrnina tha 
aagaitude tnd durability of thit inprovaaant on roapactrd 
enow in polar araaa. It waa alto concluded tbtt th» apptr- 
ent differencea in tbe two typet of vlbrttrry (intthert ut»d 
on wara. wet tnow were tntufficient for talection of th» 
•or» aultable type o( (initber (or (urtbrr trtling 

1-112 Suppl. 
Snow-Coaptction  Equiparnt,   Vibrttory Fintthrrt. 
Jun 1962,  I,   N.  Hoaer,  S.  I    CiHord, AD 401250 

Supplearnt, 

Thit tuppleaent identidea the proprietary coaponantt 
utad in tba tboe-typa tnd rolling-typ» vibrttory (tnithari 
tnd ttuilltry equipaent detcribed in TR-112. Tbtt» finith- 
»rt were ui»d to invettigtte tba Irttibllity o( tur(tc»- 
btrdening coapacted tnow by vibrttion in tba coattruction of 
load-bearing areat by tba Navy cold-procrtttng trchmqurt. 

11-113 
Snow-Coaptct ton - Dctign   Cnterit   tnd   Tett   Procrdurrt, 
1964, E.   H    Motet.  AD 427120 

Apr 

Eatanaive ripenaentt htvr been conducted in the 
Arctic, Anttrctict, tnd tbe Sierrtt o( Ctli(ornit to drvalep 
tachniquea and equipaent (or the Navy't cold-procetting 
tnow-coapaction procedurea. Thete procaduret are bated on 
tbr archtPMtl acceleration of the ntturtl aataaorpbtc 
procettea occurring in anow. Tachniquea and equiparnt tcr 
preaently available for producing higb-atrangth anow capable 
of aupporting wheeled aircraft with tire inflation praaauret 
up to 75 pai and grata weigbta up to 75,000 lb. Current 
inveatigationa in Antarctica are directed toward incretting 
the load-bear tog rapacity of coapactrd-tnow runwayt on drrp, 
perennial anowfielda up to 150,000 lb. 

Ealating criteria are given (or tbe daatgn ot 
coapacted-anow roada and runwayt on annutl tnd prrrnmtl 
tnowfteldt. The liaitttiona of theae criteria require tbtt 
they be applied with judgaent 

Inatruaentt and procedurea are avttltbla for teattng 
tbe teaparature, denalty, teature, and the hardnatt indea of 
coapacted anow. Of theae the htrdnatt tndea, which ia tiae 
and teaprrature dependent, can be uted m conjunction with t 
atniaua hardnatt guide to deterainr tbr tpproataatr dyntaic 
load-bearing capacity o( coapacted anow. Tbe nonhoaogrneoue 
characterlatica of anow cauae conaiderable variation in 
hardneta, eapecitlly in t large area of coaptctad tnow. At 
a reault a tnow road or tnow runway auat be trafftc-trttrd 
with vehlclei aad aircraft before they are put into general 
uae. Light to heavy vehlclea and aki-equipped tircrtft autt 
be uaed for theae teata. 

laproved teat equipaent, inatruaentt, tnd procedurea 
tre being developed to tett the propertiet tnd trtfficabil- 
Ity of coapacted anow. Theae inatruaentt thould provide 
■ore preciae aeaaureaenta of tbe tnow propertiet tnd repltce 
•cat, if not all, of tbe traffic trttt now required for 
coapacted anow. 
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Sri.-to       i -»(-.it I lull, 

All  JtlHib 
h . inn .jii»-> .      Jun     I'll'.". Noin , 

KKtrnrnvr rxprniirillii havr herd lotitluitrd in thr Aitlli 
jiii AnKnlix «nil in thr Sirrrai ul Calilorni« to drvrloc 
trthni<|ur> «ml r<|ui|wiil toi Ihr Nivy'» > uld-|irot riiiiiji 
• iu>te-i iiapji t ion prutrdurr« fur produimit lodd-brjnng tnuw 
hy ■rihamxl arirlrulion ol thr iKlural »< t i«i.'i |>hi• pro- 
crttrt ucturring in laov. Sis tnhnujurk h.ivr hrrn drvrl- 
uprd: ))rrrii«p«i t ii»n prrpar«! inns , iu«|Mr»sivr r(i«p«i t lun, 
drpth-prturiKinn, doublr        drpth-prt>i m»ing, surlair- 
hafdniini,  «nd  layrrrd io«|>aitiuii 

Thr aost rlrarntary of Uir»r tri hm.jurfc. prrroa^>action 
pirparjt lorn, m uard priaarlly to prrparr a anuw (irld far 
..■•pa-t i.in, hut it tan hr uard alunr to lonatruct an 
inprovrd akiway on snow. Thr nrat (our trthniijur» arpa- 
ratrly havr hallrd application, but lollrtttvrly thry air 
uird in thr layrrrd-ruapai t ion trchmijur which i« uard (0 
build runway« for hravy, whrrlrd aircraft on drrp «now. All 
«IK tnhm^ur« arr uard in thr ■aintrnamr and rrpair ot 
aiiow-ioapact ion arraa, with thr ihour of trihiuijur drprnd- 
ing on thr nrrd. In addition to drvrloping trchniijur« and 
rquipiariit lor loapacting «now to varying drgrrra ol hard- 
nras, »oar mvrat igat lona havr brrn aadr on thr protrction 
of l In s «now fro« drlrr lot at ion undn intrimr solai ladia- 
t ion   and   prutongrd   prnod»   uf   abovr-1 rrr/ing   traprratuir« 

»-IIS 
Kntaurd aa  N-14b 

R-llb 
Bla>t   Load Trat« on  Post-Trna lonrd Coiurrtr Hraaa,  Nay   IVbl, 
H.  T.  Hiyaaoto,  J    R    Allgood,  AD .".'H IN 

Kour typr» of poat-trnalonrd prratiraard contrrlr braa« 
with atraight unbondrd bar« wrrr tratrd undrr static and 
blaat   loading to atudy  thnr brhavior. 

Thr trata «howrd that thr rrsponsr of prrstrrssrd brasis 
can br prrdictrd by a onr-drgrrr-ot-(rrrdo« aystra, providrd 
thr corrnt daaping and rraietanrr functiona arr known. Thr 
loganthaic drcrrarnt ol thr hraa* was about 0.0't to 0.^8, 
which prraittrd nrgativr drtlrctiona to drvrlop undrr shorl- 
duration loading. A rrcoiaM^ndrd dynaaic draign procrdurr is 
givrn 

R-II7 
Mlrii   of    [rmj'r-1 ,i t u i r   on   thr   Boring  Activity   of   Lianoria, 
Har     1961.    H    f.     Vind,    N    Hochaan,    AD .'S.'ni.S,     ft ISSOi-l 

Thr Laboratory has brrn srrhing to brttrr undrrstand 
thr rrasons for dilfrrrncrs in thr srrvirr lifr of aannr 
tiabrr« in various localitirs and to rraolvr thr tactora 
that drtrrainr how long a prrsrrvativr will function. As 
part of this investigation, rxprnarnts wrrr prrforard to 
drtrrainr thr rffrct of trsqieraturr on thr boring artivitirs 
of    cold,    traprratr,    and    wara-watrr   sprcira   of    lianoria. 

It was concluded that t lahrrs rxposrd to aarinr 
rnvironarnt in rold-vatrr harbora (lianoria lifnorua terri- 
tory) arr subject to lianoria attack in aidsuaawr only. 
Tivbera expoaed in teaperate-water harbors (lianoria i^uadn- 
punctata territory) are subject to lianoria attack through- 
out thr auaaer, and Ihoar rxpoard in wara-watrr harbors 
(lianoria trijiunctata territory) are subject to extensive 
lianoria attack throughout   thr year. 

R-IIR 
Evaluation of Steaa 
D. Taylor, AD .".».'I? 

Cleaners,  Dec  I960, J. J.  Doaan, 

Two vapor healing corporation steaa-cleaning units, 
vapor aodel 80 (gasoline engine-driven) and vapor aodel .'00 
(electru-dnven), were tested tor one year at the USN CBC, 
Port Nueneae, Calif.  The two cleaners bad frwrr autoaatic 

drvurs aud lost auch less than thr Navy Stuck Unit CF4940- 
.■(... w.i Thry did not contora to thr existing steaa- 
i Iranrr sprc I f icat ion Mll-l-«*0lfjH 

Thr aodrl 80 is nut rrcoaarndrd for Navy us>. It is 
suitable only for saall straa-draning opnat ic.^s whrrr 
rlrctnc power is not availablr 

Thr aodrl .'on perforaed satisfactorily. It was staple 
to operate, had low aamtenance and arrvicr requireaents, 
and pnforaed all thr cleaning operationa formerly accoa- 
pliahed by two Navy standard stock aachmes. It la recoa- 
arndrd that a aprcif ic at ion br prepared to cover tbla unit 
and that it be accepted for use at Naval installations. 

R-119 

Evaluation of an Insulting Oil Test Kit, Feb 1961, A.  K. 
Hanna, AD ."■! l()M 

Saaplea ul freah insulating uil were contaamaled with 
known aaounla of oleu acid or brnzaldehyde and teated with 
Ihr Al 1 is-Chalarrs kit for acidity and polar coapound con- 
inii Thr acidity waa indicatrd by a spot trst which shuwrd 
thr imrraar in acidity by a change in color. The polar 
loapound content waa indicated by thr drgrre of irregularity 
uf a test spot. Ssaplrs of oils taken froa transforaers in 
storage were also tratrd. 

Thr kit was rasy tu usr and functiuned aa claiaed by 
the aanufacturer in detecting the presence uf acidic and 
pular coapounds in insulating oils. 

R-U0 
Behavior of Inatruaented Prestressed Concrete Pavearnt at 
NAS Lrauore, California, Mar 1961, J. A. Bishop, AD 253430, 
PR 1S6026 

Longitudinal and transverse post-tensioning loads and 
the distribution of these forces along thr lengtha of ten- 
dons were defined by calibrated links or couplers installed 
in the tendons. Strains induced in the concrete by stres- 
sing and existing tor several aontbs after stressing were 
aeaaured by Carlson strain artrrs eabedded in the concrete 
adjacent to mstruaented couplers. A load trat resulted in 
the definition of a deflection pattern and the acaaureaenl 
ol pressures under load. There was apparently a substantial 
aaoun! of friction between longitudinal tendons and their 
ducts as indicated by the difference in tendon force between 
ends and center. Couplers installed in transverse tendons, 
which were encaaed in ducts and stressed froa one end only, 
did not indicate a large friction loss froa one end of the 
tendon to the other. Tendon forces decrease, and coapres- 
sivr strains in thr concrrtr increase, with tiae under the 
influence ot slab shrinksge and increased pavrarnt trapers- 
tures. A load test shows that the 6-in. thickneas of pre- 
streased concrete psveaent is the equivalent ot at least 
11 in. of conventional concrete paveaent. 

K-l.'O Suppl 

Behavior ol Instruaented Prestressed Concrete Paveaent at 
NAS Leawore, California, Hay 1963, J. A. Risbop, AD 404228 

The observations reported in TR-120 sre suppleaented by 
further observationa of the behavior with age and uae of an 
tutraseated prestressed concrete taxlway at NAS Leaworr. 
SaM will continue to be taken annually. 

R-121 
Design Charts for R/C Beaaa Subjected to Blast Loads, Get 
1960, J. R. Allgood, C. R. Swihart, AD 429331, PB 160»2 

An ultiaate load theory is coablned with an idealized 
dynaaic theory to fan a coaputanonal prograa for the 
developaent of a art of design charts for reinforced con- 
crete beaas. The behavior of beaas under blast loading is 
reviewed to 'id in the explanation of the coaputationsl 
prograa and the charts.  A procedure for the treataant of 
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I 
■ h#tr «iiJ bon.l ii pivarntrd   Xtxr   «Jrsign (utvr» air iivrn 
•ad r«ra|<l it ir.l, «nd ihm Iiailaliona arr diaiuaard 

Polar  Caap Malrr 
AD 2««*IJ, n I %-11111 

SyilnM, Of. KkO, W R Nrhlarn, 

Polar «lioatr and trrratn oakr nuraal water aupply 
•yalrao dilfirull or lapoaaiblr to tonalrurt at polar .»•!>• 
Aa a roault. Navy forvard hair» have uard riponaivo ayatosa 
«ftuh havo oflrn provon unaaliafactury Thia rrport uara 
.">-l.'-MiO-»aii raapa aa a baaia lor laprovrarnt atudira on 

polar watn aupply, and it daaaitira «alrr aupply prohleaa 
aitordiBg to availablr walrr aourroa 

»riiri watrr oilh Iraa work and coat wimld ia|>i»vr Ihr 
habitablUly ot polar raapa. Pnnbing watrr i an brat br 
•adr patatablr by adaorptivo liltanng Hanpowri rllmt and 
coat^ can br trducrd by tonarrving frrab watn, uamg aalt 
watrr wbrrr availablr, uatng waatr brat, and rtfuirntly 
■rthaniaing mnov handling. Trvhnical atudira rrijuirrd 
im luilr drvrloptng or Irating taatr and odor tiltrra, ara 
watrr ai'iraa linra, anow-bandl ing ri)uip«rnt, Intrgratrd 
diatillation and powrr njuiparnt, and adaptation ol tanli- 
ura to polai • ••)• buildinga 

Hill 
Nrtboda o( Sbotcrrtr Conatruction lor Prraonnrl Shrltrra. 
Nar IMI. I, N Wrbb, AD KUSI, P* ISSMJ 

To rvalualr arthoda lor Ihr rconoaical conat ruct ion ol 
ahotcrrtr prraonnrl ahrltrra, abotcrrlr archra wrr» caat 
ovrr vartoua loraa a ijuonart arch, a llrtibl* plyvood 
ahrll, a pnruBatu airlom, and a coapactrd rarth aound 
Salvagrablr ijuonarta wnr lound to br thr Boat rconoaical 
Vrt-an ahotcrrtr containing toarat «ggrrgatr waa plaird 
which prraittrd uar ol convrnt tonal concrrlr aura. 

11-114 
(valuation   ol   Jrrrd   trach   Salvagr   Cranr,   Ore 
Uylra,  HI    Jochiaa, AO 2**1 it 

IttO, 

Prrliama'v trata ol ihr Jrrrd Mach Salvagr Cranr by 
thr U.S. Naval Aaphibioua Conatrurtion lattalion Two nrar 
Littlr Crrrk, Va , indicalrd that aodilicatlona would br 
nrrdrd to rrllrvr thr towing tractor ol thr additional 
• -ighl ol thr ■ ranr brlorr Irala coulJ rrauar Thr drli- 
c •nrlra drtrramrd by ACI-1 and Ihoar auaprctrd by thr 
Laboratory prior to actual trating arr diacuaard, and thr 
«•valuation« and  rraulta ol  Irala  ar* rrportrd. 

Pirliainaiv atudiri, aupportrd by llrld trata, indi- 
catrd that ihr cranr prrarnlrd too auch rolling rraiatancr 
to hr lowrd by thr Catrrpillar D-( Tractor, and la draignrd 
ao that provialon ol aullicttnt notation la not Iraaiblr 
Furthrr trating and aodilication havr brrn hrld in abryancr 
until trat work on thr Aray Tranaportatlon Corpa Landing 
Cralt Rrlnrvrr, Nark II, It coaplrlrd. At that t i8r 
rr-rvaluatlon ol  thr nrrd  lor  thr Jrrrd Cranr can br aadr. 

I* US 
■Ulaaiwd aa N-)4« 

R-U6 
Soll   Stahl Illation   by 
AO »MM,  PI 171IA* 

Vibration,   Nar   1*61,   C.  R     Whitr, 

Thia taak. partly rontrartrd to thr Calilorma Inati- 
tutr ol Trrhnolegy and olhrra and partly donr by NCIL, 
atarlrd with a thaorrttcal and nprrlarntal drtrramation ol 
thr lactora that control vibratory coapactlon of aand. A 
o-l/.'-ion vibratory coapactor waa than draignrd and built to 
rvalualr Ihr Ihrurnual and rapn lawnlal lindinga. rhr 
aachlnr rllrciivrly roapactrd aand to drptha not prrvioualy 
arkltvrd by convrnttonal coapactlon rquiparnt. It coapactrd 
aand aubgtadr hrnrath a  llraihlr pavrarnt wktlr opcratin* on 

Ihr pavrarnt auilatr, aiut it CM^gCtad htjihwav haur aalnial 
in till. iO and 40 in. drrp It alao had hurt tnala on 
Navy airlirld tonatiuition. 

Kuithrt atudiri to irvrjl vibiatoiy arthodi lor loa- 
pacl lug lohraivr aolla havr uuludrd throrrtlial an<1 rapn i- 
arnlal drlnamat ion ol paiaartrra, and thr drkign and 
loniliuition ol a irararch coapattoi lui tirld »IU,III*R fhr 
nrw aachmr waa nnraaary, hri auar Ihr ih^ui In ml ic» ol 
Ihr aand loapailtM wnr not luitahlr (el caap4CllN| k.'hrmvr 
Mill Howrvn , lirld trating J-IH! rvaluation of Ihr langr 
and drgirr ol rl Irct ivrnrfta ol thr nrw aaihinr toi tv>apatt* 
ni| lohraivr galii   iraam Id hr authoiirrd «ml ircoaplisfcad 

»•111 
Nohilr    Pirn    and    Strakwain«        An    btplorgtory   Study    ol 
Eaiatmg      lontrpl«,      Apr      I4M,      J     f.      O'Biiru,      P     I 
Kuihriurulhrr,  R    E    Jonra.  Al) ]Mi41. 

Twrnly-arvrn mturpta lot ai>bilr w«vr «Itrnuatora and 
pirn in ill tatrgoiira air irvirwrd toward riploiing thru 
capability to tola a ainglr aohilr unit - tnard « aulti- 
purpoar harboi unit > which lould hr uard with othn« likr 
it to lora rtthn a brrakwatn or a pirr It i« londudrd 
thai Ihr iai««on typr i« not Iraaiblr a« a pirr, hut n 
lr««ihtr aa a hrrakwatrr. Thr lloating platlota i» IrakihIr 
aa a pin and io a Iraarr ratrnt a« a birakwatn Thr 
Irggrd plallora la Iraaiblr a« a pin and alao «i « hrrak- 
watrr il a proprr wavr attrnuator i« altachrd Hingrd 
halllra, watn currrnt inducna liniluding both pnruaat u 
and hydraulic hrrakwatrra) and chraual addilivn arr not 
Iranhlr aa wavr attrnuator« whrrra« lixrd hatllr« arr 
Iraaiblr. 

Mill 
Suhaannr    Hulk«    a«    Protrctivr    Shrltrra, 
Swallry,  AD ISIMM,   PR  1S*7«? 

Krh    IH1 K     I 

Vat loua slhrar« atr lonsidrrrd tor ra|)laimg « «uh- 
aartnr hulk aa an undngtound «hrltrr Thr Boat prailnal 
arthod la to drrdgr a «lip into a brath arra, lloal in ihr 
aubaarmr,   and covrr  it  with aand. 

Nodil icat lona to thr »ubiaaririr would hr nrcraaary 
brlorr it could lumtion aa a ahrltn It would hr nrcra- 
aary to inatall a nrw rlrclrual ayatra, a nrw rntiancr, a 
aodiltrd vrntllatron ayatra, and a rrnrwrtl air *< ondrt toning 
unit. Thr ovrrprraaurr capaitty would hr at lra«l MO pKi, 
with coBMrnauratr radiation prolrction providrd by a covrr 
ol S It ol aand. It la ntiaatrd that a «uhaar inr hulk 
could br adrqualrly aodilird and ra|i|acrd lor about $h0,000 
A brrakdown ot  coala   ia  givrn. 

R-l.'» 
Uacilluacopr   Enginr   Pnloraancr   Analycn,   Jan   llbl,   A    I. 
Scott, AD 1SHM 

Thr oacilloacopr rngtnr prrloraanir laalygai u«ra a 
cathodr-ray tuhr to drpul rvrnta in thr ignition ryclt ol a 
apark-lirrd rnginr. Ry analysing v.irial ion« in thr pattnn 
on thr acrrrn an oprrator can diagnoar rnginr pnloraancr 
laulta Thr AMrn unit ia portablr and can br uard by 
aobilr   lirld   lorcra  a«  wrll   aa  by  pnaaiirnl   rnalal lat ion« 

Thr unit waa tralrd toi f-onlotaancr to applicahlr 
ailitary aprcilicatlona and lound to hr aatlalactory. Thr 
inatruclion aanual, howrvn, waa not raplicit rnough to 
rnablr an inrapnirncrd oprrator to u»r thr unit rllrc- 
iivrly. 

R-l 10 
Watrr  Vapor   Tranaaiaaion  ol   Plain  Concrrlr,  Nay  I4bl,  P.   F. 
Crlflin, R.   L.  Nrnry, AD JV7R4 

Thr rllrrta ol watrr-crarnt ratio, rrlativr huaidity, 
aggrrgatr aitr, concrrlr aplicr poaition, and crrtain ailaia- 
turra, auch aa olnc acid and aodiua chlondr, on Ihr prrar- 
ability ol   plain  concrrlr wrrr   invratigatrd. 

R-W 



Walrr v«pur t i4nsaii» tun v« lur» weir tuurnl lu hr mi$- 
lutiiAiitly highrr foi higher walrr*irttrnt rattot, sMllrr 
«ggrpg«tr, JIKI thr «birn> P uf ludiua chloride Coiu re tr 
■lie« position, oleit aiiJ, and rel4ttvp huaidity were found 
tu have no »ignifu^nt riled when tonp^red with eKpeit- 
■ental varuhility The »tudy devnnfttrites that water vapor 
t ransai»iion it not dlreitly proport tonal to water vapor 
preaaure   di I lerent la 1»   helwern   the   enda   ot    the    flow   path 

R-lil 
i.i i »i HI r Nigration Rate« Through building Nateriala, Nay 
1461. R J  Zablodil, AD .'.«■ '1 ' 

Tea t a we r e «adr to de t e t■t ne «uia t u r e ■ig ra 11 on rates 
(1 ) through COM rete tluora aa atleited by dit I emit typea 

■t aoil beda. and (2)   through various wall »aterials, auch 
aa lomrete block, toafton bruli, aortar, gypaua, and wood 
Wall »ateiial» were tested aingly and loapoaitely 

R-l« 
Evaluation of a fcO-Fout by 100-Koot Elliptual Arth liililv 
Building, Jun 1461. H N Webb, AD .".KM*> 

A Ml-ft by ion-it eltiptual arch building manufactured 
by the Wendet Building Corporation was erected and subjected 
to the loading spet tfied in the untfom Military reijui re- 
a*nts criteria for prefabricated advanced baae buiIdinga 
Teata proved the building arthea to be structurally sound 
under design cunditiona tor responding to a 20-paf snow load 
and a 7U-B|>h wind velocity. However, the end walla do not 
provide a factor ol aafety compatible with that of the 
archea since the double sliding doora failed undet one-third 
of the retjui red load capacity. With the except ion of 
weathertightneaa. atructural atability of the end walla, and 
failure of the doora, the building Beets the ■iniaua Mili- 
tary requireaeuta The shipping weight, cubage, and erec- 
tion tiae toapare favorably to thoae ul buildings of aiailar 
diaenaiona. 

11-112 
Fire Eatinguishers Containing Inbibited Lithiua Chloride 
Solution for Polar Uae, Nar 1461. C. V. Brouilleite. 
AD :S\bW 

In thia investigation, five different cuaaercial mliu- 
guiahera, fabricated ot dr«wn braaa or si 1 icon bronze and 
lined with a lead alloy, were teated with the lithuua chlor- 
ide aolution uaing either aodiua dichro»ate>oxalit ac id or 
sodiua dichroflMte alone aa an inhibitor. It was deterained 
that 0.5t sodiua dichroaatr satisfactorily inhibits torro- 
sir.n by the water solution of lithtua chloride when con- 
tained in an eitmguisher of drawn braas. 

11-136 
Prototype    Inflatable    Causeway.    Jun    1.61, 
AD 254)35 

idik. 

Utilisation ot an inflatable-type causeway that could 
be »ulti-tiered on an 1ST. or in the well deck uf an LSD, is 
considered to of fer a Marked log istics advantage over the 
present type of causeways. A prototype aection of auch a 
causeway was designed and fabricated under contract and 
evaluated by the Laboratory Evaluation results indicate 
that the inflatable aysteM la feasible, but that the pro- 
tutype unit la too coaplex for Military operations. Re- 
tention of the flotation system is advocated, with a recoM- 
Mended redeaign of '.he auperstructure. 

R-ii3 
ColNM Strength of Long Piles. 
2St3*3 

Nay 1461. J  J. KroMadik, AD 

Full-acale axis 1 load teats were conducted on six 
different types ol t.oMMenially available piles to deterMine 
their resistance against failure by buckling. Seventeen 
SO-lt speiiMens. each with an unsupported lengtii of 60 ft or 
■ore. were tested under (ondittuns of piles at refusal. A 
field test tower with a lo.ding systeM induced axial COM- 

pressive loada to 440 tons. Application of tangent Modulus 
pnnc iples lor use in the genera 1 i2ed Euler rqu.it ion for 
predicting buckling loads is deMonstrated by way of exasqUes. 

It is concluded that the theory has practical application, 
and its usage is recoMMendrd 

K-1V) Suppl 
CoMputer PrograM and Design Valuea, Nay 1466, 
'J. D NcDougal, AD 6JJ266 

J. J. HtosMdik, 

11-137 
Dose Attenuation Factors for Concrete Slab Shielda Covered 
with Fallout as a Function uf Tiae After Fiaaion, Jun 1461, 
A. B. Chilton, L K. Donovan, AD 2^8246 

The dose attenuation of fallout radiation by various 
thicknesses of concrete shelter roofs as a function of tiMe 
after a nuclear detonation was investigated. A spectrua of 
energies is used for the fallout aource rather than a single 
avenge energy aa haa been done in previoua atudiea. Pre* 
aented herein are dose attenuation factors for vanoua 
thicknesaea of shelter roofs aa a function of ximr after 
fiaaion. The Office of Civil and Defenae Nobilixation 
reco«nenda a 2-week shelter-atay tiae in the event of a 
nuclear ■Attack« Therefore, an average dose attenuation 
factrr for ai>y 14-day atay t'te «a a function of lime of 
arrival of the fallout or shelter entry l iMe for vanoua 
roof thicknesses is alar presented. 

A 1620 IHM loMputrr prograM was written in Fortt«n to 
deteraine the uliiMate load for concentrically l»,«ded, 
concrete long piles. The piles were of three basic crass 
settions: circular, ortsgonsl, and aquare. The the/rrtv al 
evaluation of the ultiMSte load was aude by using Lin ' »•• 
gent Modulus in the generalized Euler fonsula. tawvwl in 
this suppleavnt are the coayuter prograM and the '\n«piter 
results in the fora of tables giving the ultiaute I <.\4 for 
various coluaw slenderness ratios. 

R-134 
Engineering and EconoMic Study on Tent Decks and Fraa 
1461. J. J. Traffalis. AD 253631 

Apr 

Three Materials, aagnesiua, plastics, and aluainua. 
were investigated for use in fraae fabrication. Four aate- 
nals, plastics, concrete, stabilized soils, and corrosion- 
resistant a^tala, were studied for deck use. Procedures 
steaaing froa the U.S. Nanne Corps requireaents resulted in 
the design and fabrication of an aluainua lent fraae and in 
the prorureaent and test of two typea of aluainua decks. 

R-U8 
An Investigation of Desicrant Duating. Apr 1961, 
AD 253403 

J. C. King, 

Deaiccant dust eaitted by dehuaidificatioo aachines in 
warehouaea haa been reported in a nuaber of Naval and Hanne 
inatallationa. NCE! omluctnl an invealigation to deteraine 
the extent of the pronlea and to find ways to eliainate or 
ainiaize it. Dehuaidification aachines were observed in 
operation at three, bases. Tests were conducted using 
saaples of desiccants froa various aunufacturers- These 
observations indicate that the aachines and desiccants which 
were the worst offenders have been reaoved froa use. Dust- 
ing is no longer a significant probtea with new and sturdier 
desiccants and laproved dehuaidification aachines. 

K-134 
Propulsion Unit 
tions, Apr 1961. 

Mountings for JxlS-Pontoon Causeway Sec- 
J. E. SaUh, AD 256*80 

An investigation was conducted to deteraine the possi- 
bility of developing a special type of aounting that would 

R-1S 
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petmil propultioo unit» to be pUccd on 3x1) pontoon nu»»- 
my tectiooi. The ■ouatiai would provide • mrtut (or «Dving 
thr unit» clear of the end-to-end connection ID that the 
»ectioai mtj br need •• b*r|ei •• «ell <■ ceuiewayi, tbua 
cltainatrat tbe need for tender craft and the additional 
expenae and utilixation of critical ahipping apace attendant 
with their uae. 

TWo Jilterent prototype •nuating* were fabricated and 
teated. Neither dcaigo waa aucceaaful becauae the cauaeway 
aectiona could not be conacctcd without the aid of tender 
craft. It waa concluded froa this and other unfavorable 
operational factora that developaent of a apecial propulaion 
unit •ounlmi for the intended purpoae ia not feaiible. 

11-140 
lnveati|atioo of Wide-Ga|e fortal Crane Track Alignaent and 
Runnint Gear, Feb 1962, J. J. taylea, R. I. Jochuw, 
AD 279)6«,   PB  UUSO 

The Laboratory conatructed a 1.20 acale aodel and the 
baae and trackage required for teatlng varioua crane atruc- 
turea and track curvea, and the Bureau of Yarda and Docka 
forwarded coordioatea for a teat curve for checking with the 
■odel. The reaulta of cbia aodel teat confiraed the 
expected reaulta and aupported the theory for criteria uaed 
in deaignlog portal crane track curvea. 

Model studio were then aade of problea ailuationa at 
the Boston and Hare Island Naval Shipyards. Recoaaended 
realignaenta were developed and aodel-teated, and tbe infor- 
aation was aade avallabl-; to the ahipyarda for their uae in 
planning rehabilitation of their trackage. 

The reaulta of these studies deaonstrated that the 
acale aodel can he uaed to design mrves for the efficient 
operation of portal cranes. No proven aatheaatical solution 
has been developed that will give preciae design criteris. 
Soae laboratory and laboratory-sponsored atteapta are ft»' 
acated. 

R-Ul 
(valuation of David Round Winch, Model "Special 99 SR" 
1961, J. J. taylea, AD 267461 

Sep 

The winch uaed in transfer barge operationa it, unaafe. 
NCEl teated aeveral 5-ton coaaercial winchea and each proved 
unaatlsfactory. One of those tested waa andified by tbe 
aanufacturer, and waa then reteated. This winch, the David 
Rbund and Son "Special 99 SR," waa unaatlsfactory aa a S-ton 
winch, but the Laboratory recoaaended It aa a one-ton winch 
suitable for one-aan operation for very short periods of 
tlac, or a one-half-ton winch aultable for extended one-aan 
uae during aaphlbloua operationa. 

R-U2 
Potential of Tberaoclectrlc Devices in BUDOCKS Applications, 
Apr 1961, D. Taylor, J. J. Doaan, AD 254896 

The Naval Civil Engineering Laboratory aade a survey of 
available Inforaatlon on recent developaenta in thenoelec- 
trlc devices and techniques. It waa deteralncd that the 
efficiency of existing tberaoclectrlc aaterials waa too low 
to aerlt recoaaendation of their uae for equipaer.t equiva- 
lent to existing Bureau of Yards and Docks catalog Iteaa. 
However, coaaercial theraoelectric generatora arc available 
which could satisfy saall power requireaents In rcaote 
location« where conventional power sources arc not available 
and where efficiency or Initial coat la not a priae consid- 
eration. 

R-143 
Cancelled. 

R-144 
Shelter Habitability Studies. The Effect of Oxygen Deple- 
tion and Fire Cases on Occupants of Shelters, Jul 1961, 
J.  S.  Huraoka, AD 2S9S35 

A literature study on the effects of various gases on 
ahelter occupancy waa conducted. Various physiologicsl 
effects froa siaple headache to unconsciousness and death 
are experienced by personnel in closed occupied rooas by 
breathing air containing exceaa carbon dioxide and carbon 
aonoxide, or inadequate oxygen. During fire catastrophes, 
caaualties result froa flaaea, heat, and falling objects, 
but a greater nuaber of caaualties sre cauaed by fire gases, 
especially  rsrbon aonoxide,   which   infiltrate  open sheltera. 

Shelters exposed to the hazard of aass fire should have 
all their openings closed to prevent the entrance of fire 
gases, and should eaploy cheaical oxygen generators and 
carbon dioxide absorbents for air revitalization. These 
cheaicals «ill produce better bresthing conditions inside 
closed shelters. However, since they also produce heat 
during cheaical  reaction,   their use aust be  liaited. 

R-145 
Catbodic     Protection 
AD 26138° 

Studies,      Jul     1961,     A.  E.     Hanna, 

A seven-section floating drydock was placed under 
catbodic protection in order to study the interaction 
between several hulls in a single systea and to provide a 
protracted study of the effectiveness of catbodic protec- 
tion. The feasibility of using a single power source for 
aany hulls and the practicability of eaploying sutoaatic 
control «ere investigated. The durability of the coaponent 
aateriala in the systea «as observed. 

It «as concluded that galvanic and lapreased current 
systeaa are equally effective in reducing corrosion. The 
choice between thea, or between different anode aaterials, 
is largely a question of the specific application. A coa- 
binatlon of cathodic protection and floating inhibitor in a 
ballast tank provides essentially 100X protection; only two 
underwater coating systeas were considered as having per- 
foraed satisfactorily. A single rectifier supplied suffi- 
cient power for the seve^-section drydock, plus an AFDL and 
three YR-class drydocks. Autoaatic control systeas were 
successful in aaintalning hull polarities within sn accept- 
able range. 

R-146 
Shelter Habitability Studies.  Odors and Requireaenta for 
Ventilation, May 1961, J. S. Huraoka, AD 256381 

This is a report on the effects body and tobacco saoke 
odors have on nan. Ventilation requireaenta for the reaoval 
of these odors froa enclosed structures are preaented. 

The nuaber of persona (aaokers and non-smokers) occupy- 
ing a shelter snd the fresh air aupply are two iaportsnt 
factors affecting the quality of the air. The outdoor air 
teapcrature, the hualdlty, and the nuaber of occupants 
Influence the aaount of fresh alt supply needed to aaintain 
a coafortable ataosphere in the shelter- 

Methods found to be effective in reducing tbe concen- 
tration of body odors and tobacco saoke in closed rooas are: 
fresh outdoor air aupplied through a siaple ventilation 
systea, recirculstlon of indoor air through charcoal filters 
or through a spray-type dehuaidifier, use of deodorants, 
and/or an Increase in the teapcrature and hualdlty of a 
rooa. 

R-147 
Harbor Screening Tests of Marine Borer Inhibitors, Part 3, 
Hay 1961. H. Hochaan, T. Roe, AD 257068 

The Laboratory is exposing wood panels iapregnated with 
various aateriala to deteraine their resistance to attack by 
aarinc borers. This report lists the results of harbor 
testa of treated panels rcaoved froa exposure between 

R-19 
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wtiun tuvr  »hown no «ll«vk ui  vns  ■! 
Trr«l»rnlft   whuh   K«vp   htm   r»i<. *r.t 
Jir    not     irpoilvd    unl*»»   thry   K«vr 
irwvvri Ira« leil 

thr»r T'Bulti togrthi-r with 
iurrrnl «nJ tuturr l«bor«tk>ry lumt it 
■Irvrl ■I'lun «(Idttioa«! wvod trrttarnt 
b# v onl mud to utrcit thrir tlr«tar 
• uir condittont f-aphAkt« «ill br p\ 
crvotote and crroiotr*ipal tar «olut 
mtr tnitr to lianorta 

R-U« 
■litt    l.'j.lmt   of   S-Foot   Aluainua 
I.k.h..hi. D    t    Orven.  M) 2S<lHti 

«l»u Wat« «11  trratrd 
uni*   yrar   ur   Mtir   and 

i|hl  aaoutit» ol  attaik 
loi    Ira»  than  one  yrai 
tailed    an-1   havr   hrrn 

rraults ubtamrd Iro« 
y teat» will hr ua*d in 

Panrl tralini «ill 
nta under harhor rape- 
arrd on the addition to 
luna  ol »ateriala whiih 

»-IM 
Lithiu«   Hydronde    Camatert    for    Ferauwiel 
lldl,    H    J      Zahlodil,    J.   d.     Stephenaon, 
AD 2SI!SJ 

Shellrr: ,    Jun 
K    S      Chaplft, 

i.    Jun    Ittil,   S    K 

(eiauae pteaent hand-operated hlomra at lo« crank 
apeeda would not delivei enough air lor a peiaonnel ahelter 
thtough the atandard Uthtua hydroaide tamatet, a ctmatrc 
blower device bith two camatera paralleled waa developed by 
NCKL. The device «ill deliver IN i In ot air with ]\ carbon 
dioaide at a crank speed ol  24 tpa 

The unit reduced the carbon dkoaide in a soo-iu-lt 
aealed rooa tiom about l\ to \/2X durtng the drat kour'a 
run In «uhaequent tuna the reduction fro« H becaae Me* 
ceedingly leaa Uunng the eighth and linal run the concen- 
tration waa reduced to juat  2\. 

Operational inatruct lona are appended« with a 'hart 
ahowmg when and how to uae the e<|uipaent. 

Siateen buill-ip braaa tabneated fro« SkSb-Hlll and 
S^Sb-HWl aluainu« alloy were teated under unitorttly diatn- 
buted atatic and blaat loada The beaaa had a clear apan 
length ol 8 It 1-Vlb in and an end liaily ol USX Three 
beaaa were loaded atalically to lailure The teaaimng 
heaaa wer? aub)eited to blaat load« ol aaaller nagmtude to 
determine the dynamc  reaponae 

(uckling occuired alter yielding in the lowei Hange 
and web ad|acent to the aupport at atatic and dynaaic loada 
ol 110 and M lb/in , reaped ively Baaed on a yield load 
with a lactoi oi aalety ol IM, deaign atatic and dynaaic 
working loada oi bk and 24 lb/in , reapet t ively, are recoa- 
■ended tor the apecilic beaaa teated 

A chart la included which auiy be uaed to predict the 
aaaiaua dellection ol a atruiturat aeaber in the plaattc 
range under a long-duration load once the atatu propert lea 
are known 

ll-U<> 
100-Ton    Advanced    Raae    Floating    Crane,     Jun 
Hroaadik, H    C.   Towne,  AD .'Sit.;« 

mi, J J. 

An advanced baae crane ol lOO-long-ton capactty waa 
deaigned by the Derrick and Hoiat Coapany, New York City 
In the original deaign the derrick waa aounted on a double 
tier pontoon barge Aaaeably and evaluation ol the proto- 
type barge crane at MCtl led to the deaign and evaluation ol 
the aote teaaible aingle-tier pontoon hull. 

Thia report deaenbea the derrick iteaa and their 
erection, the aaaeably ol both the double- and aingle-tlar 
bargea, and the aubaequent evaluation ot each, including 
operation. 

Toe 100-long-ton crane, aingle-tier pontoon hull aatta* 
lactonly art the deaign and operating criteria. It 1* 
recoanended tor advanced baae uae. 

R-IM) 
Protection ol Eapoaed Parta ol Sheltrra Agamat Theraal 
Radiation Froa Hegatun Ueaponi, Jul I4bl, F H. Irown, A. Y. 
Eliaaon, AD 2604S) 

In a theoretical atudy ol the theraal radiation ritecta 
ol underground aheltcra that are deaigned to withatand 
100 pal, it haa been lound that lor aurface hurata ol one 
aegaton or greater the 100-pai contour ta within t'e fire- 
ball. A 10-aegaton weapon haa been taken aa an eaaaplat and 
calculations have been aade lor the theraal flua received by 
a atrurture at a distance correaponding to the 100-pai 
nverpreasure. The total heat flua is ol the order ol Ml,000 
cal per ca square. Possible aeaaurea tor the protection of 
entrance rovennga and ventilation valvea ara esaained. 
Conventional heat-shielding aatenals are» to be taptactical 
for these raaense thermal radiation levels The degree of 
protection necessary aakes all but the aoat sophisticated 
aaterials kapractical. 

Staple carbon and graphite sh'elds are discussed, and 
aore coaplicaled shielding systeaa are propoied for future 
esperiaental atudiea. 

R-1S2 
Salt Water Puar Protection With Meoprene Coatings, 
D    Tsylor, J    J.  Doaan,  AD JM) wt. 

Jul  Ithl. 

A series at «brsaion teata was performed on 21 differ- 
ent coaaercial air-cured brush-on synthetic coatings to 
detetnine their suitability lor use in dry-dock pulps which 
trsnalrc abraaive aiatuiea. GAC0 N-24 cold bond neoprene, a 
aheet-atoik bonding agent, «aa found to be aupenor to all 
coatinga teated for resistance to abrasion. This coating, 
applied about 0.SA in. thick to the internal surfaces ot a 
ballaat coapartaent pu«|> on the AFDL-b, iraamed soft and 
resilient alter 26-1/2 aontha in service, and there «as no 
apparent «ear It is recoatended as an abr« non-resistant 
aatntenance coating. It is slso recoaaended that the proce- 
dure tor the protection ol salt «ater puaps with neoprene 
costings, Appendts >, be adopted as a aaintenanc» procedure 
loi AFDl puapa, and that conaideration be given to using s 
sinilsr procedure lor Naval shipyard drydock drsmsge 

«-ISJ 
Adhesion   ot    Joint 
Slacks,    Um  14M,   H 

Sealers   to   Conlaainaled   Ccaent   Hortsr 
Toatta, AD 2S4U7 

A'ter aelecting a bond-test procedure, s nuabei ol 
joint sealers were tested for adh'aion to surfaces of aortsr 
hlocka conlaamated «ith other joint aealeia, hydraulic oil, 
jet luel, or concrete curing coapounds. The investigation 
aho«ed in general that joint faces auat he free ft«« old 
joint aealera for adequate adhesion of the resasl «atr.ial, 
that all oil and fuel depoaits should be reawved «hen hot- 
poured reseslers sie used, and that curing caapouada should 
be removed before reaesling with sll cold-applied sealers 
snd soae hot-poured sealers. 

A recoaaendation is aade that jointa be free of rontaa- 
inanta before reaealing, or that the reseal aaterial be 
ascertsined by tests to be coapalible with the contaainants. 
A auggealed procedure la given for auch test. 

I>U4 
Periarter Panel Heating for Polar Ruildings, Jul Hoi, J. H. 
Stephenson, AD 25<>4RB 

In polar buildings the problem ol keeping the body 
romfortshle is aggravated by cold walla and air stratifica- 
tion which results in enressive body radiation losses and 
overhested air. To determine whether panel heating could 
outperform the aore conventional aethods, an experiment «aa 
aet up to test four radiant panels and coapare their perfor- 
aance with iinned-tube baaeboard heaters. The design cri- 
teria for the prefabricated T-S building waa used in design- 
ing a 4-ft by t-ft by 2-1/2 ft test box in «hich one 4x8 
«all served as s reaovsble test panel. Three of the test 
panels and the baseboard heater used hot «ater, and one 
panel usru hot ait. The test box «as placed in the KCEL 
cold chaaher, and the panela and baseboard heaters «ere each 
tested «ith sn ambient teapcrature of -6S0F  Conditions 
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c •att CVBAKIV« le roatoct «ar* ak(*iB»4 »ttb u aluamua- 
(<r»tf inliai |i*arl Coat aadaataa lodtcala that a mit' 
akla paaal •>•(*• of baatioi for tk* T-i building ia 
• li|ktly moir •■faaaiva aad aaaavtMl kvavtar than ihr haaa- 
boartf ayataa, hut it ia loailudaJ that tha b«n»tit» (roa 
paaal haattaf ara «orth tha additioaal ««paaaa. It la 
taroaaaadad that a paaal ayataa ha laatallad ia polar huild- 
laga   to  avatuata   tta  pacfomaaca   under   actual   coadltioaa 

■•IS» 
Tachaical Hala froa Oaap Fraata I, II. aad 111 Raporti iWS«. 
to in*). »j.f 1M1. I C Caflia. AD »*4M 

Thia rapert la a coapilatioa of tachaical data ohtaiaad 
priacipally Iroa tha (ourtaaa veluaaa of cr^orta proparad by 
Nohila Coaatructtoa tattalioa (Spacial) for Oparatioaa Oaap 
fraaaa I, II, III. Supplaaaatal laforaatioa vaa ohtaiaad 
fraa corraapoadaaca aad aituatioo raporta oitfiaatad by Oaap 
Fraaia forcaa, aad raporta of ailitary aad protaaaiunal 
•iviliaa ohaarvara, «hieb ara liatad ia tha rataraarra and 
bibliography 

Tha laforaatioa ia froupad lato fiftaaa gaaaral tachai- 
cal auhjact araaa, »hieb ara aubdlvidad lato apaclfic pro- 
blaa araaa. Wuhia tha prohlaa araaa tha data ara praaaatad 
by ladivldual U.S. Aatarctic Station» «haaavar dilfaraat 
aaylraaaaatal, topographical, or oparatioaal coadltioaa 
coatnhutad divarar aolutioaa for tha aaaa or nailar pro- 
hlaa«. 

Tha objactiva of the coapilatioa la to provida a ready 
rafaraaca for poraoaa ceacaraad with tha daaiga, cooatruc- 
tioa, aalataaaaca, aad oparatioa of a<)ulpaaat aad facilltiaa 
ia tha aatarctic. It la racogaliad that tha laforaatioa ia 
hlatorical aad partalaa to apaclfic or liaitad aactioaa of 
tha aouth polar araa. Huyrvrt. tha aeurcaa utlliiad la 
coapiliag thia raport ara tha only docuaaatatloaa of larga- 
acala coaatraetioa aad roatiauiag Naval ahora-baaad opara- 
tioaa  ia «atari t ix 

R-lSh 
Statiatical   Aaalyaia 
1HI, I.  M    Hallbarg, 

of   Si«   Vaatilatioa   Air   Flltan,   Jul 
AD 2)ttO0 

Sii diffaraat ctWMrcial air flltara «ara aalactad for 
taata to dataralaa atatiatlcally aad within raaaoaabla 
coafidaaca llaita tha aipactad vanatiaa ia arraataaca aad 
raalataaca valuaa 

■-IS 7 
Paiat Sprayar«, Aug IM1, A. I    Scott. AD 2M«73 

Taata «ara coaductad to dataraiaa coaforaaaca to Navy 
apacificatlaaa aad to coapara tha parfonaaaca of tha tullow- 
iag portabla paiat aprayara: a hydraulic-atoaiaing GIACO 
hydra-apray outfit, aa air-atoaldag diaphraga puap-oparatad 
OACO radl-apray outfit, aa alr-atoai«lag piaton-puap- 
oparatad GRACO povarflo outfit, aad aa air-atoalilog 
praaaura-pot Navy ataadard outfit. All unit» art tha aajor 
raquireaaata of apacificatioaa. 

«-IS« 
Oavalopaaat 
Tovaa, J. V. 

of   IS.OOO-Pouod  STATO  Anchor,   Nov 
Stalrup. AD 2t73tO 

1MI,   R.  C. 

A 15.000-lh anchor «aa fabrtcatad uaiag tha critaria 
davalopad for tha STATO "faaily" of ancbora Tha auccaiaful 
evolution of thia aav aaahar of tha STATO anchor» aay parait 
addltioaal aceaoaiaa to ha raalliad la th« daaiga of paraa- 
aaat aoonag». Thia raport daacribaa tha davalopaaat of tha 
aachor, diacuaaaa taata aad raaulta, auggaat» proof-loading 
tachal^uaa, and oiler» a atatiatical approach to pradictiag 
holding powara baaad oa liaitad tastiag. Tha aa« STATO 
aachor haa a holding capacity of 320,000 lb la a »and 
bottoa. 

■•ISf 
Ivaluattoa  of   a hO-fool  by  lOO-Foot  Fraai 
Ruildiag, Sap 1HI,  H    N    Webb,  AD 2b3tA2 

laaa  Arch Utility 

A 60-ft by 100-ft arch building prafabrualrd of 18- 
gaga galvaaiaad ataal by tha Woadar Building Corporation v»> 
aractad aad aubjactad to the loading tpecifiad in tha uni- 
lora ailitary raquiraaaat» criteria lor pralabncated 
advaacad baar building» The raaulta at the taata »ho« that 
tha building archaa ara atructurally unaouud uauar draign 
coedition» corraapuadiag to a 20-p»l »no« load The double 
alidiag aad-«all doora failad undai one-third of tha daaign 
«lad loading Tha «right, cubaga, aad aractloa tiaa »re 
•atiafactory Tha watartightaaia la uaaatiafactory, but aay 
ba aaaily corrected, lacauae of failure of tha arrhe» and 
ead-«all door», tha building ia conaidarrd to be uaaati»- 
factory. 

■-160 
Taaparatura   Iffact   oa   Vapor-Coapreaaion   0i»tlllation,   Sep 
1UI, J   W   Rurdick,  J    S. Williaaa, AD MMM 

Coapariaoa of data froa teat» aade at nocaal rooa 
taaparatura» «itb data froa taata conducted in the cold 
chaabar at NCtl providad raaaoaable proof that cold feed- 
«atar aloaa «aa aot rraponatble for aarfcad reduction in 
vapor-coapraaaioa diatillation unit output The»e teat» 
»buwad that lo» aabirat taaparatura» coupled with an aove- 
arot mcreaaad haat loaaa» aad, thereby, reduced the fuel 
acoaoay of auch unit»  to a aarkad degree. 

■•161 
Tha Salinity aad Daaaity of Natural  and  Flooded Saa  Ice at 
Thulr.   Graaalaad,    19S(,   Sap   19»1,   A    I     Funai,   AD 263V7 

Aa part of tha Laboratory'» ice angiaaanng rcaearcb 
prograa, tha aaliaity and daaaity oi' ice foraad by »uccea- 
»vrly Hooding and timing 3-in. layera of aaa «atar onto 
tha top of a aatural «aa-ica ahaat «ara dataraiaed and 
coaparad with aiailar datatainatioaa froa the undialurbad 
aatural aaa ica. Th« floodad-ica »aliaity data averaged 
10.t ppt. or ovar twic tha average for natural ara ice but 
onv a third tha aaliaity of tha »aa «atar uard for the 
Hooding» Tha floodad-ica daaaity dat« averaged 0 867 
ga/cu ca, or about TX lo«ar than the average daaaity of 
uatural »aa ice. Tha air coateet of tk« flooded ica, a»ti- 
■ut«d froa the daaaity data, «M brtwrrn S and 10% by vol- 
uar, or froa I.S tn 3 tia«| greater tkaa th« ea'iaated brine 
coolaat of the ice at -20 C. Tha variability of the »alin- 
ity and daaaity data froa th« f|nod«d ir« «a» alao found to 
ba about 3 tiaa» greater than the variability of the 
natuul-ur data. Aa aaalyaia of !h« aaliaity data troa 
both type» of ica Indicated that froa 70 to 901 of th« .otal 
vanaoca could ba attributed to variation» of »aliaity «tth 
atrata or layer depth. 

Froa tkaaa flodiaga it ia concluded tkat a«a-«ater 
«alti can aacap« froa tloodrd-icr layara, praauaably in the 
fora of a raaidual coacaatratad brine «hick draiai through 
vertical channel» tkat fora la tk« uaderlyiag ice. No»t of 
tk« »alt» «acap« duriag tk« W-hr period alter eack flood- 
ing; however, addltioaal Hooding» anakle »till aor« of the 
»alt» ia tk« lower layer» to eacap«. It i» apparaat tkat a» 
brine draina out of tk« ic«, air infuaat into tke void» left 
by   tk«   brio«,    Ihrrrbv    lowering   the   denaity   of   tk«   ice. 

■ -I62 
Deterioration  of   600-Valt   Cakle  Skaatka  by   Flotatioa-Type 
Corroaioa    Inhibitor«,    Oct    1961,    A.  E.    Haoaa,    AD 2oS7(2 

Cable aaaufacturar« and diatributor» ««re atked to 
recoaacad a »heath aatarial for cathodic protection cablet 
in floating drydork ballaat tank». Nateriala auggeated «ere 
polyethylene, polyviayl chloride, aeopraae, aad a butadiana- 
«rryloaitrila ropoloyaar. Quantitiaa of cablea akaatked 
«itk theae aatenal» war« ordered «ad taatad «ith atock 
cable« obtained froa Naval  aupply «ourcr« 
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A bundinir-jirylumtrilf tupolyarr MM lound to b» 
tufxrior to «11 otberi aftrr 100 he of \mmer\iioa IU lypiul 
flat«tiua-Cypr currasioa lahibitun Thr ami «oit ml(* 
Hat »•• tbr polyvioyl-thlondr •hr«lh, follovrd ciairly by 
• "«vy atotk uroprrar «ad < hu>u|rnrou< polyrthylrar irrvint 
at both j«ik«t «od  intulatioa 

■•U3 
Unlurlrd Pu»er Supply for UoUtrd B<tr> an Sea Ice, Oct 
1»61, C W. Terry, AD 26J»05 

Three tourcet uf power whuh do not require fuel were 
inve>tif<led to deterame whether their u>e aifht be prac- 
tical: (1) the teaperature differential between the water 
under aea lie and the air above the ice; (2) wind driven 
(eneraturt, and (J) aolar energy rella A review of theory 
and the reaulta ut a laboratory teat ahowed that a device 
depending on te«perature differential la not a practical 
anawer becauae of ice fonaalion on the evaporator. A liter- 
ature searco showed that windnilla have been uaed aatufac- 
tonly under joarwhat aiailar circuaatancea It appean 
that they would give adequate power for at least part of the 
bases under conaideration. The literature search also 
showed that aolar energy cells should operate satisfactorily 
during the aeaaons having lung hours of sunlight. A further 
study of these two possibilities is recoMended. 

I-It4 
Ship-to-Shore Bulk Fuel Delivery Syste 
J. J. Traffalia. AD 26598) 

(Buoyant), Nov 1961, 

To aeet the need for the ship-to-shore delivery of 
large quantitiea of fuel in fir early phases of aaphibious 
assaults, a lightweight-hose fueling syste« was developed 
for use in conjunction with the shore portion of the Marine 
Corps aaphibious assault bulk fuel handling systea. The 
systea, which can be installed fraa a warping tug or VHJ, 
consists essentially of a tension-relieved 4-in. rubber hose 
payed out and recovered by a diesel-powered hose reel, plus 
all equipaeot necessary for installation and aaintenance 
This report describes >.he design and developawnt of the 
systea by NCEL and presents the results of operational tests 
by PHIBCB (INK The systea was found to aeet the criteria, 
and is recoanended for inclusion in tbe functional coapoaent 

systea. 

li-165 
A Feneitral Sprinkler Systea to Prevent Fires Caused by 
Thermal Radiation, Sep 1961, J. C. King, AD 263467 

A fenestral sprinkler systea has been designed for the 
interior of buildings to estinguish fires which can result 
froa the entrance through windows of thenul radiation froa 
a nuclear buab. The systea is wet sod has its own water 
supply which activates autoaatically when the external 
water-aain supply is inadequate. An additive solution is 
fed into the systea regardless of water source and enhances 
tbe extinguishing properties of plain water. Tbe piping 
systea is siailar to that of ordinary fire protection sys- 
tea«, portions of which could be used with ainor aodifica- 
tions. A norsully closed solenoid valve in the branch-rooa 
lines is operated by a flaae detector and peraits the use of 
open heads. The systea is self-deactivating but reaains 
araed after all aolenoid valves close following extinguish- 
aent. Only rooa* subject to thermal radiation need protec- 
tion. The fenestral sprinkler systea is recoaaended for 
test. 

R-166 
Evaluation of Interference Suppression of Fluorescent 
Oct 1961, D.  B.  Clark, AD 265780 

deaunstrates that those fixtures which are coapletely 
enclosed electrically are free of interference. A hot- 
tathode instant-fire fixture, with conducting-glass door 
panel interchangeable with an aluainua honeycoab door panel 
covering a one-piece aetal fixture, proved to be greater 
than 6 db below the specification liaits shown in BUSHIPS 
HIL-1-16910(A) The cold-cathode laaps tested failed to 
aeet specification liaita. 

K-IO(, Suppl 

Evaluation of Interference Suppression of Fluorescent Laaps, 
Supplement, Oct 1961, 0. B. Clark 

This suppleaeat provides proprietary inforaation about 
the fluorescent light fixtures evaluated in TR-166 to deter- 
mine their adequacy to suppress inherent electroaagoetic 
interferences to levels below those required by ailitary 
specifications. 

R-167 

Suamary of In-Service Test Reports. 
1961, J. J. Eayles, AD 263926 

Front-End Loaders, Oct 

This report suaaanzes quarterly progress reports far 
the in-service testing of five front-ead loaders. Tbe 
Bureau of Yards and Docks aasigned these loaders to various 
field activities for in-service testing following coapara- 
tive evaluation tests of some of the loaders at NCEL. Tbe 
field activities aubaitted quarterly progress reports to 
BUDOCXS, with copies to NCEL. Tbe Laboratory cancura in the 
recommendations of tbe field activities that the Hough model 
HMD, the Pettibone-Hulliken model 175, and the Michigan 
model I25A are equally effective and satiafactory in front- 
end loader operations, and for Ferklift operations where 
necessary. 

Because only one of each model was tested, the result 
cannot be considered conclusive. 

R-168 
Summary of  In-Service Test Reports. 
1961, J.  J.  Bayles, AD 263887 

Haintcoance Trucka, Oct 

The Bureau of Yards and Docka assigned I-ton mainte- 
nance/service utility trucks to the Naval Construction 
Forces (or in-service testing. This testing was accom- 
plished by Mobile Construction Battalions at overseas bases, 
quarterly   reports   of   the   testing   were   evaluated   by  NCEL. 

The Laboratory concurs in tbe recoaaendations of tbe 
field forces that certain single-purpose equipaent can be 
replaced by the aaintenance/ service utility-type vehicle. 
Modifications are included in the recommendations. 

R-169 

Effect of Temperature Rise on Coapressive Strength of Hard- 
ened Cement taste, Nov 1961, H. Tomita, D. E. Well, 
AD 268262 

In connection with tbe effect of turboje engine 
exhaust on concrete pavements, NCEL conducted two studies, 
one on the effect of temperature rise on cement paste, sad 
one on the effect of thermal shock on concrete aggregates. 
Tbe cement paste study is reported herein. A summary of the 
aggregate study is given in an appendix. 

On tbe basis of this study, it appears that rate of 
heating cement paste is not a contributing factor to «pal- 
ling of concrete pavement surfaces subjected to thermal 
shock. On the basis of both the cement paste and aggregate 
studies, it appears preferable to have the cement paste and 
aggregates as dry as possible before the concrete is sub- 
jected to high thermal-shock conditions. 

The evaluation of the interference characteristics of 
commercial fluorescent fixtures advertised as "interference- 
free," including both hot-cathode and cold-cathode lamps. 
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II-170 
Eifrrt   of   A|(rr(<tr   Site   on   Thrratl   Shock   RctialMre,   Nov 
19*1.   H    Toaita.  D    I    T«rlor,  Ul IMlii 

la couwitioa w.'.tb th# rflrrt I turbojet rujiur 
rih«u»t oa iomtrtr pavcarDt». NCEL tonduited two iludirt. 
oar an lb* rffrct of tfarrul thack aa roocrfte <tgrf|atft 
• u.l OD* on Ihr rltnt of irmpnttutr riM on o'arnt paitr 
Ihr «igrrgatr study it reportrd herna A anwiity of th« 
c«a«nt-pa«t« study  it given in «n «ppcndii. 

la tbit aggregate study, five sues of five differeat 
aggregates in ovra-dned sad ssturated-surfate-dned condi- 
tions were aubjected to eleven degrees of furnsce teapers- 
lure« between 1.000 and 2.000 F Three saaples were teated 
for each coabination, aakiag a total of 1,6)0 tests in all 
Breakdown of the aggregates wss estshlished by coaparmg the 
before-hea*mg aad after-heating aieve analyaea. 

It was found that heating cauaed breahdown of the 
aggregates »y statistical aaalysis, it was deteramed that 
the larger aggregates had Bore breakdown than the saaller 
ones, and that the higher teoperaturea caused aore breskdown 
than the lower teaperatures It was slso detervined that 
the aaturated-aurface-dned aggregates rapeneaced acre 
breakdown than the oven-dried aggregatea. 

It appears froa this lavestigatioa that saaller aggre- 
gatea are preferable to larger aggregates for best-reaittant 
concrete On the baais of both the aggregate aad ceaent- 
paate atudies, it appears preferable to have the aggregatea 
and the ccarat paste as dry as possible before the concrete 
la  aubjected to high theiaal  shock coaditiona 

■-171 
Engineering   Tests   of   Landing  Craft  Retriever,   Hark   II, 
1««1,  A    A    Denny,  AD 149)47 

Sep 

At the conclusion of operational tests by Assault Craft 
Unit One at Coronado, Calif., the Aray-developed landing 
craft retriever, Nark II. was trsatferred to the Lsboratory 
for engineering tests The results of these testa indicate 
that the basic design of the LCD II it adequate for ita 
fuactioo aa a landing craft retriever However, to be 
tatiafartory for uae by the operating forces, the engine 
cooling systea, hydraulic systea filtert, bout cable 
guidea, and engine throttle controls will require aodidca- 
tion. 

11-172 
Radiological     Decoata 
Nehlaea,  AD 266072 

lination     Sweeper,     Oct      1961,     W    R 

Three typra of paveaeat sweepers were invettigsted to 
deteraine their adaptability for high-rate radiological 
decontaaiaation A runway sweeper utilinng an air noizle 
pickup was foi.nd to he not adaptable. Ordinary ttreet 
tweepera can perfora llaited tervicea at deconttaination 
sweepers, but are not suitable for roaplrtr dcvelopaent as 
high-rate unit« A sweeper developed for Air Force decon- 
taaiaation aeeda, the ARDC 100DS, is adaptable to the taak 
requiraacntt. 

R-173 
laproveaentt    for   Advaared-Bate   Vapor-Coapreaaion   Dittilla- 
tion Unita, Jan 1961, J.  S. Willlaaa, AD 271678 

The need for dependable sea-water convection equipaent 
hat been long ttaadlng. Aa underlying caute of trouble ia 
lack of eaperience on the part of thoac retponaible for the 
operation of the equipaent. The solution to the problea 
teea« to be aiaplification both of operating procedurea and 
the aechanlcal deaign of teawater coavertlon unit*. Efforta 
by the Laboratory to achieve iiaplinty have reaulted in the 
devrlopaent of devicca and techniquea which have iaproved 
the dependability of the equipaent. A feedwater controller 
for uae on diesel-powered atlllt and a blowdown controller 
for univertal uae have greatly reduced the chances for 
operator    error.      They    perait    autoaatic    operation,    with 

attured production ol dittillate at a constant rale. The 
»ubaiituiit.n of aaalier enginea improved the econcaic per- 
loraaacr of atills. Thia wat potaible becautr of the 
laboratory-developed aethod of   atale  free operation 

R-m 
Drtign   Criteria   for   Caaelt   or   Hosting   Fendert.   Jan   1961. 
J.   J.  Leeadertte, AD 279205 

In a atudy to eatablith criteria for the deaign of a 
(aael tyttea tuitable for the berthing of ahipt up to 20.000 
toat ditplaceaent. analytet were Bade of emtting raael and 
fender tyateau and deteramatlona were aade of the forcea 
and aoveaenlt induced by ahipa while berthing. A literature 
atudy of approach velocitiea indicatea that 1 fpa normal to 
the wharf fact generally is the Btiiaua velocity that haa 
been uaed for deaign. For the design of caaels in bit 
report, an approach velocity of 0.7 fps is the suggested 
value. By using this value in the analyses of the energy 
capacities, s totsl capacity ol 7S ft-tons is ronsideied 
aufflcieat for csaels used at the quarter points ol a ihip 
with 20,000 tona displsceaent. 

Two deaigna, using concepts based on hydrsulic snd 
torsionsl principles, and aeeting the deteramed rrquirr- 
arnts, were obtsined. 

R-175 
The    Effects    of    Long-Tiae    Losds   on   Pre-Str*ssed   Concrete 
Hollow-Boa   Beaaa,   Nov    1961,   R.  A     Breckenridge,   AD 267468 

Prestressed concrete beaas suffer froa certain tiae- 
dependent chsngea Th>y lose part of their initial pre- 
atreaa, their deflection increatea, and the concrete ahnnks 
and creepa To obtain inforaation on prestressed concrete 
hollow-boa ■■•«••. eight such beaas were loaded for 4-1/2 yr 
and changes in deflections, concrete strains, and preatrea- 
aing forces were recorded. The beaat were 42 It long, 
33 in. deep, and IB in. wide. They were aiaply tupported on 
a 40-ft tpan and uniforaly loaded with concrete weights. 
Four different loading conditiona were uted on the eight 
beaaa. The loaded beaat had an additional tiae-dependent 
deflection during the 2B dayt following loading appron- 
aately equal to the latediate elattic deflection at the tiae 
of loading. The beaat with no live load continued to 
deflect upward. Neaaureaenta thowed that the tiae-dependent 
atraina in the concrete were greater than the laaediate 
»trains due to noraal working stresses. The prestressing 
force data indicates that the unloaded beaas experience a 
greater reduction of prettrett than the loaded beaat, that 
the firat-yetr prettressmg losses csn be as high as 13t. 
and that in 4-1/2 yr they can be as high ss 22V 

R-176 
Evaluation   of   s   20-Foot    by   48-Koot    Aluainua   Building   of 
Saodwirh-Panel Conatruction, Har  1962, R.  H.  Wet»-    AD 2794S6 

A prototype 20-ft by 48-ft aluainua building aanufac- 
tured by the Harvey Aluainua Corporation wat erected, 
tetted, and evaluated to deteraine itt tuitability lor use 
by the Navy. The building wtt tubjected to the loading 
apecified in the unifora ailitary requireaentt criteria for 
20-ft by 48-ft prefabricated advanced-bate buildingt. Teata 
proved the prototype to be structural ly unaound. The atruc- 
ture failed under a teat tnow loading of 16 ptf by rupture 
of weldt within the ttrurtural Jointt, and the prototype was 
not entirely satisfactory with respect to weathertightneas 
and to deflection and delaaination of the panels. The totsl 
weight of the packaged building, 13,64i lb, is greater thsn 
that of ateel buildingt of tiailtr deaign. The cubage of 
the packaged building, 1,406 cu ft, it exceptionally high. 
It it concluded that the building doet not aeet the ainiaua 
requireaentt of BUDOCKS criteria. 
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i-i;; 
Niaor    T*«t>     tnJ    tvaliMtioa»,     FY  1M1,     l.n    Wt.',     H    J. 
bicl.nJ.  AD 2720iS 

Thit report coven ievrr«! unrelated subjects uf a 
•laor test and evaluation nature The «ajor work on two of 
the subjects, "Effects of Jet-Engine Cihaust un Vir|inia 
Diabaaa Concrete ravcarot ' aod "Developaent of IL< Kuah 
loll, a Nobtle Structure Uaed as a Roadway or Floating 
Fontooo Indge," has been publishrd is foraal douaents, 
however, additional work subsequent to the subaittal of the 
fonul pwblicattoaa la reported herein. The results 01 
inveatigatioaa on sn other subjects, not covered in foraal 
printed docuarats,  are alao   included  in this  report. 

l-17i 
Ivalutioa  of   the   Interference-Suppreasing  Power  Conductor, 
Dec  1M1,  D    I    Clark,  J    L    trooka, AC 261710 

The field evaluation of a 4-nile installation ot li.2 
kV, 3-pkaae, apecial interference-attenuating power line waa 
coapleted auccessfully in January 1H1 The power diatn- 
button wirea were of a new type developed recently at NCEL 
Interference attenuation is obtained by wrapping conven- 
tional   power   line  conductora   with  a high-peraeability tape 

NCEL engineers and scientists aade the tests described 
10 this report at the US Amy Electronic Proving Ground, 
Fort Huachuca, A* , with logistic support fro« the proving 
ground staff. Survey aeaaureaents were nade of the broad- 
spectrua electroaagnetic interference ()0 cpa to 1,000 Heps) 
induced at one end of the line with large-iapulse noise 
generatora. The special line, with large aagnitudes of 
interference at its beginning, is shown to attenuate effec- 
tively Mai the broad frequency apectrua to bring the noise 
level of the line down to the level of the natural aabient 
in about half of its length. 

lapedance acasureaents of the power line aa a tranaais- 
sion line showed it to be independent of line terainattona, 
and that cona&derable attcnuattoo was present 

The effect of the high-pcraeability tape thickneas on 
attenuation ia considered theoretically and eapenaentally, 
and it shows that attenuation ia proportional to the tape 
ihukness until the thickness is of the order of one "skin 
depth." The potential applications and Imitations of the 
new tntcrference-suppreaaing line are presented. 

1-179 
Alr-Traaaportable   Laundry, 
Xehlsen.  AD 279146 

Jan    1962,   J. W.    Chapin,    W.  R 

The Bureau of Yarda and Docks is developing a saall 
hoapital coaponent. the Git, but no existing laundry speci- 
fication ia available to aeet the capacity and weight 
requireacnta. With the baaic criteria established by the 
Bureau, NCEL procured a prototype 16-lb/hr unit, baaed on 
ronaercial iteas. to teat ita suitability aa a atandard 
coaponent. The laundry, conalating of four 500-lb skid- 
aouatcd units, perfotaed aatiafactorily. Procureaent speci- 
fications baaed on tbia unit are auggeated. 

«•1(0 
Ship-to-Shore   Bulk  Fuel   Delivery  Syataa (lottoa Laid),  Jan 
1962, J.  J.  Traffalia, AD 279662 

To aeet the need for the ablp-to-shore delivery of 
relatively large quantities of fuel ia the early phases of 
aaphibioua aaaaults, a 4-in. bottoa-laid pipeline fueling 
syataa waa developed for uae in conjunction with the shore 
portio' of the Marine Corps aaphibioua assault bulk fuel 
handling »ystea. The ayatea has a 5,000-ft installed 
length. The developed ayatea haa been adopted aa a standard 
and is a part of the PIA functional coaponent (aaaeably 
S397). Operational uae to date baa been in conjunction with 
the   Marine    Corps   aaphibioua    aaaault   bulk   fuel   handling 

ayatea This report deaenbea th* design and devrlupaent of 
the systea by NCEL and presents the results il opnatiunal 
tests   by  PHIBCB ONE and PHIBCB TWO 

■•III 
Asbestos-Fiber-Filled   Aluamua-Asphal t    Ruol    Coatings,    Nov 
1961,  C.   V    trouillette, AD 267466 

Three roof coatings. Unities, Aluamua Gnptile, and 
Aluaanatlon, were evaluated with respect to cheatcal tuapo- 
sition and reaistaoce to both accelerated weathrnng and 
outdoor  exposure  in aarine ataospheres 

The three proprietary roof coatings gave slightly 
better protection tu galvanized steel than did specification 
enaael, TT-E-189, however, the rnaael gave better protection 
to the wire-brushed aild-steel panels The Aluaanatiun gave 
better protection to both galvamred- and ungalvamzed-steel 
test panels than did Uniflex or Aluainua Cnptite It also 
has a slightly higher nonvolatile solids costckt and can be 
applied  in a  thicker  I > la per  coat 

1-1*2 
The Effects of Hanne Organisa 
Deep-Ocean Uae, Mar 1962, 
PI  181181 

on Engineering Materials  for 
J.   S.     Muraoka,     AD 2879^2, 

A literature survey was aade of the effects of aarine 
orgamsas on various types of engineering aatenals, parti- 
cularly in deep-ocean eovironaents. Nuaerous aatenals, 
such as aanila ropes, cotton fishing nets, petroleua hydro- 
carbons, rubber products, steel, subaartne cables (telegraph 
and telephone), concrete, and cork (floats), have been 
attacked and deatroyed by various aarine orgamsas in vari- 
ous depths, froa shallow protected waters to ocean depths 
exceeding 7,200 ft. Marine orgamsas which have been 
observed to be responsible for the destruction of these 
aatenala include species of wood- and rock-burrowing ani- 
aals,   purple   sea   urchins,   sharks,   fish  and  aicroorgamsas. 

A proposed field and laboratory study to sccuaulate 
further biological and engineering data about the relative 
behaviora of various astenala to aarine biological deteri- 
oration  is  presented. 

R-IS3 
Static   and   Dynaaic   Behavior   of   Portal-Fraae   Knee   Connec- 
tiona,  Nay  1962,  W.  A.  Shaw.  AD 2766S7 

Twenty-three steel portal-fraae knee connections were 
subjected to uniforaly distributed .tatic and dynaaic loads 
along one leg of the connections. Three types of connec- 
tions (square, curved, and tapered haunch knees) were tested 
in each of two loading configurations. The load waa applied 
so that the inner flange of the connection was either in 
tension or coapression. The connections were designed to 
join wide-flange steel sections about 16 in. in depth at an 
angle of 90 deg; each leg of the aeabera was approxiaately 
9 ft long. 

The detailed results of the tests are evaluated, and 
coapanaona are aade of the various connections in regard to 
energy-abaorbing capacity, atiffneat, ductility, rotational 
capacity, and developaent of the fully plaatir yield aoawnt 
in the wide-flange bean. Measureaents of pressure, deflec- 
tion, reaction, strain, snd acceleration are tabulated, and 
the static and dynaaic analyses of various connections and 
loading condition» are preaented in appendixea. 

R-116 
Harbor   Screening  Tests  of Marine Borer   Inhibitors.   Part 4. 
Feb 1962,  H.   Hochaan, T. Roe, AD 27966S,  PB  181182 

The Laboratory ia rxpoaing wood panels tapregnated with 
various aateriala to determine their reaiatance to attack by 
aarine borers. This report lists the results of harbor 
teats of treated panels reaoved froa exposure between IS Aug 
1960   and    IS  Aug   1961.      It   also   liata   all   treated   panels 

R-2* 



n which havr hern expo»ed for onr year or more and which have 
*hown no attack or very alight aaounta of attack Treat- 
menm which have been expoaed for leti than one year are not 
reported unless they have failed and have been reaoved froai 
test. 

Certain organic» s^tal-organic, and inorganic coa- 
pounds, when coabined with creosote or creosote-coal tar 
solutions, show proaiiae in iaproving the preservative abil- 
ity of these autenals, especially toward liaooria. 

Those treatments or woods which have not been attacked 
by one or Bore species of borers during their entire period 
of exposure or as of 15 August 1961 are suasurized. 

li-185 
Point Barrow Trials, FY 1959.  Investigations of Thicknened 
Sea Ice, Apr 1962, J. E. Dykina, A. I. Funai, AJD 275S02 

During the winter of 1958-59, trials were conducted at 
Point Barrow, Alaska, to investigate techniques for increas- 
ing the thickness of sea ice. Several test pads, the lar- 
gest a 300-ft-diaa circle, were constructed on a natural ice 
sheet by various experiaental Methods. Each technique was 
studied fro* the standpoint of the construction probleas 
involved and certain characteristics of the ice produced. 
The teaperatures, salinities, densities, and strengths of 
the various types of constructed sea ice were coapared with 
those of natural sea ice. 

Basically, three aethods of surface-thickening natural 
sea ice were investigated: confined flooding, free flood- 
ing, and spraying and sprinkling. 

The investigations indicated that free flooding was the 
■ost proaising of the techniques studied. It was not only 
the siaplest froa a construction standpoint, but it also 
appeared to eliainate aost of the objectionable features 
present in the other techniques. 

R-186 
Point  Barrow  Trials,   FY 1959.     Special  Equipaent  for Thick- 
ening Sea Ice, Apr 1962, J.  E. Dykins, AD 280501 

The following report covers the test and eva.' >ation of 
three aajor pieces of construction equipaent used in the 
1958-59 trial*. This equipaent included an experiaental 
puap wanigan for lifting, transporting, and spreading the 
sea water used to thicken the sea ice; a power-driven, 
hand-operated ice drill used to open sea water irtake veils 
and to inspect the constructed ice; and a heavy-duty utility 
service sled used as a portable source of electric power and 
auxiliary   heat   during   construction   of   the   ice   test   pads. 

It It recoaaended that no further developaent be Bade 
on the puap wanigan, but instead, suitable equipaent be 
developed for test and evaluation of the free-flooding 
technique for thickening sea ice. It is also recoaaended 
that a portable, power-driven, hand-held drill be developed 
for safe drilling of holes up to 12 in. in diameter and to 
depths of at least 16 ft. Finally, it is recoaaended that 
the ieavy-duty service sled be considered for adoption as a 
piece of polar constiuction equipaent. 

R-186 Suppl. 
Point Barrow Trials,  FY 1959.    Special Equipaent for Thick- 
ening Sea Ice,  Suppleaent, Apr 1962, J. E.  Dykins 

This suppleaent identifies the coaaercial iltmt used in 
the special equipaent evaluated in the FY 1959 Point Barrow 
triala. The experiaental puap wanigan and the portable ice 
drill were used in the ice construction techniques investi- 
gated during the trials. The heavy-duty utility sled was 
uaed to support the operation of this equipaent. 

R-187 
Analysis of Critical Notions of a Floating Platfora, Aug 
1962, J. J Leendertse, AD 286091 

Theoretical calculations and experiaental aeasureaents 
were SMde to deteraine the response to heave in the signifi- 
cant frequency range of 3 to 4 sec of the CUSS 1, so ocean- 
bottoa drilling barge to be used in experiaental trials 
prior to Project Nohole.  Roll was aeasured also. 

Approxiaately 20 ain of pertinent barge aotion aeasure- 
aents were aade during two cruises while the barge drifted 
in the Santa Barbara (California) channel. No aeasureaents 
of water-level variation (sea state) were aade. 

It was found that in sea* in the channel, estiaated as 
froa 2 to 3 ft in height and with significant period* of 3 
to 5 *ec aa generated by wind* of about 20 knot*, the roll 
»f the barge did not exceed three degreea and that it* 
average heave at period* of froa 3 to 4 sec was about 1/4 
in. The spectral density of the heave at a period of 3.4 
sec waa about 1/8 sq in./rad/aec. 

R-18« 
An Evaluation of Organotin Compounds as Preservative* for 
Marine Tiabera, Mar 1962, H. P. Vind, H. Hochaan, AD 276003, 
PB 181311 

Inveatigations at NCEL and other laboratories indicate 
that soae organotin coapound* have considerable proaise a* 
preaervatives f ; urine tiaber*. However, there are a 
great number of organotin coapound*, and they do not all 
possess the propertie* required of such a preservative. 
Laboratory acreening tests and literature surveys were 
therefore undertaken to deteraine the biological, physical, 
and cheaical propertie* of variou* organotin coapound*. 
Toxicity to aarine borer*, solubility in sea water, vola- 
tility, odor, and cheaical atability were investigated. 

It waa concluded froa these studies that the aost 
proaising organotin coapounda are sufficiently toxic to 
aarine borera to be effective deterrent* and are effi- 
ciently nonvolatile and insoluble in sea water to resist 
leaching. However, they nay not be sufficiently stable 
cheaically to last over a long period of years. It was 
further concluded that substantially greater quantities of 
an organotin coapound would be required to protect marine 
tiabers froa limnoria than froa teredo and aartesia. 

All coapounda containing the aaae organotin radical are 
leached froa wood at about the saae rate and, per unit 
weight of tin, all are about equally toxic. Therefore, 
choice of anionic radical appears to be relatively unimpor- 
tant . 

R-189 
Sea Ice Engineering, Suamary Report, Project Ice Way, Sep 
1962, W. D. Kingery, D. W. Klick, J. E. Dykina, AD 287604 

Project Ice Way wa* a joint field activity of the 
Terrestrial Sciences Laboratory, Air Force Caabridge 
Research Laboratories and the Naval Civil Engineering Labo- 
ratory. The project consisted of construction, operstional 
evaluation, and scientific study of a sea-ice airfield on 
North Star Bay near Thule Air Bate, Greenland, during Janu- 
ary, February, March, April, and Nay 1961. This suamary 
report of the engineering and acientific prograa includes a 
technical discussion of the site selection and engineering 
aspects it cunstruction activiries, together with technical 
evaluation of operational experience. A variety of scien- 
tific and engineering Studie* of *ea-ice strength, mechan- 
ical properties, raUnity, deformation, and deterioration 
characteristics were i-vestigated along with the operational 
tests. 

Successful operstional tests of sircraft of different 
sizes up to and including a B-S2 jet bomber indicated that 
ses-ice platforms can ca-ry heavier loada thar has previ- 
ously been recognized. The aajor limitation, long-time 
hearing strength, has been investigated in more detail than 
previously and can provide a basis for fixing suitable 
operstional requirements for heavy aircraft on sea ice. 

c 
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P^ullrl invraOgat lorn o( proprrtirt by diffrrrnt tfrh- 
mqun on the •«■r let h« providrd t bam for (orrelal<n| 
diffrrrnt typea of araaurrarnta and deriving nrrraaary 
operational intena fro« thm. 

11-190 
Infrarrd Hraaurcarnt of Sulfonata Additivra, Apr 1962, J. I. 
Cnlly,  K    J.  NcGowan, A0 280134,  PI 111312 

Infrared apectra of It oil aaoplra, to which varying 
conrrntration« of aulfonatr werr added, were aade and plot- 
ted on grapka. It waa ahown that there waa a correlation 
between concentration and abaorption of the aulfonate inhib- 
itora. The aetkod ia baaed on the fact that aulfonatea 
abaorb at wave len^iha between 9 and 10 aicrona when eapoaed 
to infrared radiation. Thia abaorption waa found to be 
directly pioportional to the concentration of the aulfonatea 
and ao awy be uaed to aeaaure content of aulfonatea in oila. 

R-191 
Deaign for a Caat-m-Place Concrete Shelter,  Dec  1962, 
Allgood, K    N.  Webb, R.   F.  Swalley, AD 292930 

J.  R. 

The objective of thia tank waa to develop an econoai- 
cal, arch-ahaped ahelter, utiliaing pneuaatically-placed 
■ortar, aa an alternate to exiating atandard typea. Cri- 
teria and plana for a 100-aMU ahotcrete ahelter are pre- 
aented which will provide protection againat an overpreaaure 
of 100 pai and concoaitant effecta from nuclear weapona. 
Shotrrete la recMaended berauae of the econoaic advantage« 
gained froa uaing a aingle lightweight fora aa oppoaed to 
the heavy double fona required for conventionally placed 
concrete. An effort haa been aade to provide a balanced and 
vcraatile deaign which aay be adapted to the aprrific needa 
of varioua coaaanda. 

Methoda for the deaign of the baaic atructural coapo- 
nenta of the ahelter are given, including a aethod for 
eatiaatmg the relative diaplaceaent between the floor and 
the foundation when the atructure ia aubjected to blaat 
loading. Siaple yet adequate deaign procedurea are given 
which are auitablc for uae in the deaign office. 

R-192 
Static   and Dynaaic   Loading of  Pretenaioned Concrete Beaaa, 
Jun 1962, S. I, Takahaaki, AD 27811t 

Nine «iaply aupported pretenaioned beaaa were teated in 
the blaat aiaulator either atatically or dynaaically. In 
the dynaaic teata the beaaa were aubjected to long- and 
ahort-duration loading. Aa expected, the load capacity of 
the beaaa aubjected to ahort-duration load« waa greater than 
that of thoae aubjected to long-duration loada. The 
deflectioa-tiae tracea «howed that no tenaile atreaaea 
occurred in the top fiber for any of tke Icada applied and 
that a peraanent deforaation can be conaidered negligible 
for loada leaa than 8St of the ultiaate load. 

A aethod of predicting the atatir ultiaate deflection 
ia preaented and applied to one of the beaaa. The experi- 
aental data ia roapared with the theory. All of the atati- 
cally teated beaaa failed in bond near the aupporta. In the 
dynaaic teata, two beaaa failed by concrete coapreaalon at 
aid-apan, and the real failed in bond. A aolution for 
dynaaic reaponae, which includea daapiag, ia ahown and 
applied to one of the teata. 

aigna of aack-hardening or deterioration. The optiaua 
concentration of acid for aaxiaua protection range« between 
0.2 and 0 SI by weight of ceaent. A concentration of 0.21 
or «lightly above aeeaa to be the aoat practical. 

Foreign reaearch on hydraphobic ceaenta waa explored. 
Foreign mveatigatora reported an apparent greater autceaa 
with oleic acid than waa experienced by MCEL. Extenaive 
teata at NCEL «iaply could not verify foreign rlaiaa of low 
air entrainaent and noainal atrenftha for »urtar and con- 
crete incorporating only oleic acid. 

R-19* 
Protective   Coatinga   for  Steel   Piling,   Reaulta   of   30-Nnnth 
Teata, Jun 1962, R.  L. Aluartiaugh, AD 27t3S6 

Eight coaling ayateaa «elected froa a previoua atudy 
were evaluated by the Laboratory aa protective coating 
ayateaa for ateel pi lea. The ayateaa were applied to both 
aheet and "H" pilea. The coated pi lea were driven in the 
aurf of the outer harbor at Port Mueneae and expoaed for 
period« of   12 to 30 aontha. 

At the concluaion of the 30-aonth expoaure period, all 
eight ayateaa ahowed aoae coating deterioration mulling 
either froa the driving operation or the expoaure condition. 
The aoat aevere daaage waa attributed to the action of the 
aea-water-aand alurry which cauaed «Mderate to heavy abra- 
aion   daaage,    juat   above   the   audline,   to  all   the   ayateaa. 

laaed on overall protection to the three expoaure zonea 
(aplaah, tidal, and eaibedded) together with coat conaidera- 
tion«, a vinyl aaatic coating ayatea provided the aoat 
econoairal protection to the ateel piling during the 30- 
aonth expoaure period. 

R-195 
Attenuation    of    Gaaaa   Radiation   in   a   Two-Legged   11-Inch 
Rectangular Duct, Hay  1962, D.  W.  Green, AD 275600 

Retulta are preaented of experiaenta carried out with 
an llxll-in. duct in concrete with one right-angle bend, 
uaing cobalt 60 aa a gaaw-ray aource. Experiaenta cover 
the effecta of aoving the aource and detector off the cen- 
terline position, of replacing the inaide concrete corner 
lip with one of lead, and of reaoving varioua acattering 
areaa in the corner. Neaaured valuea of attenuation factora 
for the corner and aecond leg are coapared with calculated 
valuea, uaing the Ledoux-Chilton analyaia. The coapariaon« 
auggeat that the analyaia providea an adequate treataent of 
the aingle-acatter effect in the duct. Nultiple-acatter 
effecta, however, which are not taken into account by the 
analyaia, apparently are reaponaible for approxiaately half 
of the radiation reaching the detector. An eapirical 
expreaaion ia obtained which adequately repreaenta aoat of 
the experiaental reaulta of duct aeaauraaenta available at 
the preaent tiae. 

R-196 
Nultipurpoae      Mobilization     Building,      Jun     1962,     J. J. 
Nroaadik, R.  A.   Bliaa, A0 282933 

Thia repor'. deacribea the building, aolda, and netal 
aide fona« for the prcfabrication of the panela, and the 
erection technique« employed. It alto offer« auggcationa 
and cautiona for future conatruction of aiailar prefabri- 
cated panel buildinga. 

R-19J 
Hydrophobie Ce ent,  Jun 1962, W.   L.  Cowcll, AD 276740 

Protection of ceaent froa hydration during atorage haa 
long bean a problea berauae of the reaultant loaa in 
atrength when incorporated in concrete. Thia loaa in 
atrength aay be greatly reduced by intergrinding oleic acid 
with the ceaent clinker to reader the ceaent rcaiatant to 
abaorption of aniature. Oleic-acid-treated caaenta atored 
for   over   two  year«   with  only  a   canvaa   covering   ahowed   no 

R-197 
Coating Studien at Ewajalein, Kaneohe, and Port Hueneae, Jul 
1962, C. V.  Brouillette, R. L.  Aluabaugh, AD 288797 

Twenty-nine protective coating ayateaa were applied to 
aand-blaated ateel teat panela and placed on expoaure in the 
Marine atanapherea of Kwajalein, Narahall lalanda, Kaneohe, 
Hawaii, and Port Hueneae, California. 

R-26 
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dial 11 lair pioduilion avnagrd alK gpa, |ual ovn Ihr laird 
ploduillon ol at" g|ia Tkr n onoav lalio avnagrd »Wk 
pound» ol diatillalr pn pounda ol lurl, alightty Iraa than 
ihr ial*d *iimoay ratio ol 100 Th* aalinlly ol Ik* diatil 
lit* «aa halo« Ih* apmlird > ppa, •••■1 ol ihr liar it «aa 
aiound I ppa At tkr rnd ol Ihr trat Ihr unit «aa oprnrd 
loi maprilion No rvidrn«* ••! aiala «aa lounJ in ih* «al*i 
aid* ol   th* *vapoiatoi 

It    «Aa   loniludrd   lioa   tkr   analysis   ol   tkr   trat    data 
tkal    Ik*   unit   aalialiad   Ih*   I*^UI i*awiiti   apriitird    in   Ihr 
lontiaii        lliii|ua1111 ad  aiirptanir   ol   tkr  unit   auat  hr  «ilk 
hrld    IUII 11     ratrnaivr    lirld    Irating   kaa    hrrn    nia^ilrlrd 

R-.'Ol 
rhaiar t at lat 11 a  ol   Al   l'ianr  lontiola, 
AP 10'MM. 

imi i«»:, *   1   hi 

IH    aiitoia   kavr   piovidrd  ialialaitoiy   toii|iir  and   aprrd 
inntiol    loi    iianra,   hut    i*^uiir   an  Al   to  IK    lonvnaion   ol 
tkr   noiaally   Al'   pown   aupply    ' To  rliainatr   ihi«  raprnaivr 
lonvrraion.   At'   iianr  lontiola  «nr  drvrlopr,!  hv   Ihr   iitdiia 
try        At    tkr    irijurat   ol    RUUHhS,    an   rvalualion   ol    loui 
dillaiant     iyp*a    ol    At'    iianr    lontiola    malillrd   on    loui 
hndg*   nanaa   at   tkr  Naval   Nrpau   Kaiility  in San Oirgo  «aa 
uii«l*itak*n  by  Nt'll       It   ia   loniludrd tkal  Ar  iianr lontiola 
kav*  thaiarlai tat ua  «hirh  «ill   aal laly aoal   iianr appliia 
lion    irijUiirarntB    both    aa    to    hook    »trrd    and   piriiaion 
poailioning ol   load»      Ho«*vn ,  Ihr  iiani* and  1011I10I   ayatra 
• hould   b*   larrlully  arlartrd  lo  auit   Ihr   load   appl u at 1011 
Syataaa  not   auitad to tkr «\iik applualion will  piovr uiiaal- 
lalailory 

1-tO] 
»00-tirN  Ship-to-Shoi*  Rulk   l'u*l   D*>t«*0  Syatvaa,   lun   l«l>.', 
J.   J.   Tiallalia,  All .■«Oils 

To a**t   Ihr antinpatrd  uuiraard  lurl   iri|uiirarnl 
aa|ihibioua    aaaautt    o|i*iationa,    a   b-tn     buoyant    and 
bolliia-«a. -   ahip-lo-akoir  liirlmg  ayatra «nr  drvrlopr 
l*al*d       Th*  ayataaa hav* a  l,^-!!   malallrd   Irnglh 
rrpoil   drantb*»  Ihr  avatraa  and all  ii*i*aaaiy aalnial 
«■•iiucaciu    lo   inatall   and aamtain  th*  V000-lt   Irnglh 
alao  drantbaa   thru   davrlopa^nt   and   trat,  and   malall 
and opnationil   lrthiii<|ura  ulillivd and  inoaarndrd hv 
Ihr   ayatraa   aat lalai lot 1 ly  arrt   tkr  dr>,gn iiitnia «11 
laaaibl*   lor   inatallation   and  opaiation  hy   aaphihiona 
alruitton batlaliona. 
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R-.'O.' Suppl 
bOO-llfN   Shlp-toShoir   Hulk   lurl   IWIivny   Syata 
J    .1    Trallalia,  AP MIOIU 

>rf   IMbd. 

To aval Ihr aul u ipatad uuiraard lurl ir^ui 1 rarnl a loi 
aaphibioua aaaautt opnaliona, tvo akip to aboir turlmg 
avalra. «n* d*v*loprd and tratrd a bin buoyant ayatra 
and a bin holloa-laid ayatra Thr avatraa havr a 1,000 II 
malallrd      Irnglh ftlr     hiioyant      ayatra,     «huh     1 an     br 
malallrd Iroa a «arpmg tug, H'li, 01 UN i, tonaiala pi 1- 
aanly ol a tanaionirl irvrd, lOllapaihlr, luhbn hoar 
aountad on a di*a*l-pown*d hoaa i**l Tkr holloa-laid 
avalaa, d*aign*d lor inatal lal ion hy a «aipmg tug, vonaiala 
raaniiiallv ol 10-11 aarliona ol but I i*aa-thiradad >aaiiig 
louplad log*lh*i by a pnruaal 11 al ly po«nrd pipr long Thr 
ayalra i»<)uir*a a piapaird b*«ih lit« lot aaaaablv and 
laumhing 

Tkia i*poit d*a> libra th* dvvrloparnt and irating ot 
imiMovrd    ioapon*nta    and    trihni<)ura    loi    Ihr    buoyant     and 

Ü 
t-ir 



hot to«-IAIII iyktmi ihr ..•■!•.Mimt v in.l trihni^urk i«tift- 
f«riciril| m*rt thr ilrmgii «.ritrri« «nd ar« lr«»iblr lur 
py*ratlM i'\  thr 4aphihii>uB coMtnicttMi l'.ti t .*l I.MI> 

H-i03 
Kvalu«t ion    of    Small    Dicar I'Entinr-Drivrn    QMtratOI    Srt^, 
S-M Hohdrt,   Jun   1**2,   K     H     l.rsrbrig,   AD  .'«HOI 

The   »rtt   w*rr    (oun<l    to   hr   iiMipiit,    lightweight,   tftd 
batually    well    deiignrd.       The    unit»    wrrr    tCMMSlCil    in 
ii|trr«l ion «nd ir^uiiril J «IIMMIMI «aount of rout mi* ■•ci4- 
11.111. r .tii<l ipniali/rd opnator ■kill duiuig opvration. blth 
«inor Mudificatiuns during t hr rvaluation trat progiaa, t hr 
grnrrator arti coa^>trtrd a lOOÜ'hi tul 1 - ratrd-load tun 
without aajor hi rakdown and aat laf irtt thr oh in 11 vra of thr 
talk With alt of thr »odi f u at lona int orpoiatrd. Ihr '< hW 
grnnatoi irtk arr rri i^awrndrd aa aultahlr i rpla4 rairnta tor 
rquivalrnt gaaol inr-rngmr-drivrn grnrrator arta and should 
hr   tdtiafaitory   for   an   advaiu rd   baar   m-arrvitr rvaluatlon 

1-20* 
0rr|)-(Uran   St udira 
AD 2UZ22 

Srrvnr   Vrhulr.    Aug   IVt:,   t)    Taylor, 

in.Irr thr Naval Civil Kiiginrrting labmatoty'a taak (•> 
drvrlop ayatraia and tn htrnjur« for t onat rui t ion in drrp- 
•H ran arraa, a aurvry waa Ionduitrd to drtrnainr pirarnl 
lapability    lor    drrp-oiran    work A    an—lary    of    prrviou* 
undrrwatrr raprnnur and a biirl drat r ipt ion of nghtrrn 
ditfrirnt undrrwatrr-vrhu Ir lontrpt» and prototypra arr 
givrn vntrna arr providrd aa a baaia for thr draign ot 
two auitahlr vrhu Ira for thr lonal rm t ion and aiaintrnani r 
of   drrp-oiran  atrutturra. 

Ur   Hunway    Invral igatiuna   un   thr   Kllruirrr    [ca   ShrK, 
1''«.:.   I).   I.   Writ,   N    L.   Slovrr,  AD  J841U4 

)ul 

In oidrr to obtain aprtilu knowledgr ut thr rngmrrr- 
mg iharai trnat ua of ue ai found on natural Irrah watrr 
ur lalanda, Ni 11 partuipatrd with Air Tonr Caa^iridgr 
Krararth Laboiatoiira in |oint atudira on thr Kllrsarrr Ur 
Shrlt in thr Uli of l-r.'* ami thr auaarr of WbO Thrrr 
■4|>>I toni» («tiording to topography) of frrah w«t-i ur 
wnr   found   in   thia  «rra:     Boat,   rit#,   and  ahrU   lc». 

Kloodrd ur plola wrrr toiibUuitrd on thr ur ahrlf 
doling thr fall araaon of I4S4. fhr following au«*rr, 
vtbanvat lona wrrr aadr on thr lonatruitrd ur and Ihr adja- 
iml natural ur NraaurrMrnta vr\r Mdr to drlrramr thr 
problraa and rftuit involvrd in '. hr ionatiui I ion of •itcrtft 
lunwaya on rai h aajor ur fona, and aaall trat plott wrrr 
uard to n.vraligatr (ontroltrd arlting by iniiraaing thr 
rftnlivr aolai  rnrrgy abaorptioii  in thr ur ahrrt . 

■-207 Suppl 
li-r   Kunway   Invrat igat loiia   M  thr  Ellraarrr   Ur  Shrlt,   Sup- 
plrarnt.    Jul     1V62,    D.   E.    Vrll,    N.   t-    Slovrr,    AD 286169 

Thia aupplra^nt idrntitira thr cuaaru lal itrsa uard in 
thr aprtial rquiparnt rvaluatrd in thr irr runway invratiga- 
t ions on thr Kl Iraarrr Ur Shrlt Thr t looding r^uiparnt 
waa uard in thr ur i onat i uit ion trrhniqura rvaluatrd during 
thr invrat igat lona Thr hot an hratrr vaa uard to aupport 
thr oprrat ion ot   thia rquipairnt 

R-aoa 
Kriaov.il   ot   Sand   Kroa  Drydutka,   Aug   1V62.  J. 
Dittua.  AD 2SVU0 

J    DtMun,   i     A 

H-20S 
Rriaov« I     o t    Aapha 11    } urn    Pt urns .    Jun    1 'if. 
J    H    BAM,   I    S    Williaaia.   Al'  ;82<) IS 

C.   A,    Sihaipt, 

NCKI. rttorta havr produtrd two nrthoda ol iraoving 
asphalt fro« dniau whuh pioaiiar to br auprnoi to prrarnt 
awthoda in grnrral oar at ovnaraa mat a 1 lat iona ■ In onr 
mf i li.-.i, thr ina idr of t hr di u« la i oat rd with a rr Iraar 
agrnt, aurh ai a ailuonr ft la, to prrvrnt adhrrrntr of thr 
asphalt. Whrn trady fm uar, thr airtal diua is cut and 
stnpprd away and thr (ontrnta al lowrd to fall into thr 
arlling krttlr. Clran arparalion is rradily ubtamrd at a 
drua aurfatr traprraturr brlow '*.' ft but thr rraoval bVCOMtl 
inrrraamgly diffuult abovr that traprraturr Coating thr 
druas with rrtlrctivr pamla and storing thr druaa in thr 
ahadr until rrguirrd arr rftrctivr arana of aaintaming low 
aurfatr  traprraturr». 

In thr othrr arthod, thr full drua, with hrad rraovrd, 
ia laarrard bnrf ly in hot watrr and thrn invrrtrd. Thr 
wnght of thr aaphalt cauars it to alidr out of thr ton- 
tainrr Although this arthod dor a not rrqui rr uar of an 
intrnor f i la on thr drua. a si ight ly largrr quantity of 
produrt rraains brhind whrn thr lylindrual »lug of aaphalt 
falla out. 

R-206 
Araorrd  Whrrlhouar   for  Piopulaion  Unit  t.>prratora,  Jun  I9h2, 
J.   B.   Saith.   \it  27/828 

l)prratorB of propulsion unita on pontoon hargra arr 
unprotntrd froa ahrll fragarnta and aaall-ara« tirr, so thr 
Naval Civil Enginrmng Laboratory draignrd. lahruatrd, and 
tratrd an araorrd whrrlhouar tor uar with thr Ü2I). 06DN. and 
O200 propuliion uniti. Aftrr NCEL trata, thr prototypr waa 
tratrd oprrat tonal ly br I'HIHlH ONE. On thr baaia ot thr 
trat prograaa, thr Uboratary rum ludrd that thr aratirrd 
whrrlhouar arrts draign objrttivra. Alao prrarntrd ia an 
altrrnatr    whrrlhouar    draignrd    for    uar    on    warping    tugs 

Sand Irft by aandblaat ing oprrat iona on graving doik 
floora ia auikrd into drwatrnng puap*. tauaing daaagr to 
valuablr aMihinrry. Thia aurvry waa aadr to drtrratnr thr 
aoat rflrttivr and nonoaual arthod tor rraoving aand prior 
to drwatrnng Low-pr«tilr rijuiparnt ran rraovr aprnt aand 
frua unohstruitrd dot k floora. In arraa with unrralrutrd 
in ling a acoop loadrr can rrauivr thr arcuaulatrd aand for 
plairarnt into contamrra. A low-proftlr tractor ia adr- 
tjuatr for aHivrarnt ot aand in oprn apacra of thr dock. But 
whrn a vraarl ia aountcd on blocka, thr working arra and 
bright nrai thr block« prrvrnt thr uar of largr-»iir and 
high-profilr rqulparnt 

R-20« 
Analyst a   ot    a    Pulard-Light    Drrp'Ocran   Srarch   Syalra,   Nov 
1462,  K.   D.   Hitchcock,  AD 29104; 

In thr atudy ot arthoda tor locating drrp-ocran atruc- 
turra a aaioi problra ia thr idrnt 11teat ion ot objreta at 
distancra bryond 10 artrra or au Brcauar undrrwatrr aonai 
detrition drvura do not providr drtmition coapar'blr to 
that of optical drtrctors, thrrr ia a nrrd tor an mtrndrd- 
rangr undrrara trlrvision ayatra. KHtriiaion ot undrrwatrr 
viaibllity would rrautt I u-a thr uar of pulard light ayn- 
chronurd with a gatrd vidru caarra brcauar vrilmg luai- 
nancr cauard by back*acaterring light would br rrduird 
Analyala ot a hypothrtiial ayatra uaing a pulard ararchlight 
and an intrrnally gatrd trlrviaion raarra show» that thr 
aaxlaua rangr of auch a ayatra ia 100 artrra for a prrlrctly 
trllrcting rrtrodirrctivr targrt. For bottoa-locitrd 
objnta, auch aa aunkrn vraarla and alnra or natural undrr- 
watrr objects, thr aaxiaua rangr ia about 70 artrra. A 
laarr could throrrlually rxtrnd thr rangr to 270 artrra tor 
a prrtrct  targrt. 

Thr aoat aatiafactory avaitablr light aourcr ia a 
capacitor-diachargr air arc for ».huh no ahuttering drvicr 
ia nrrdrd. Thr vidro lubr ahould br an intrnaiflrr orthuon 
capabir ot )>yf>vidiiig a rraotution of about 2S0 linra (or an 
input ot 10 luarn prr ca aquarrd. Thr probtaaa of ara- 
watrr  luainracrncr  arr  found  to br trivial. 

B-2B 
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R-210 
Technical Dat« Fro« Deep Freeze IV and 60 Report• '1958 to 
1960), Dec 1962, R. C. Coffia, AD 292000 

This report ii a coapilation of technical data obtained 
principally (roa reporta prepared by the Coaaander, Antarc- 
tic Support Activities (Wintcrin|-0ver Croup), for opera- 
tions Deep Freeie IV and 60. Suppleaental information was 
obtained fro« correspondence and situation reports origi- 
nated by Deep Free» Forces, snd reports by ailitary and 
civilian observers, which are l.^ted in the references and 
bibliography. Data coapiled froai reporta of previous Deep 
Freeze operations are contained in NCEL Technical Report 
R-1SS, "Technical Data Fro« Deep Freeze I, II, and III 
Reports (1955 to 19»)," of 24 April 1961. 

The infonutioo is grouped into thirteen general tech- 
nical subject areas, which sre subdivided into specific 
problea areas. Within the problea areas the data are pie- 
sentrd by individual U.S. Antarctic Stations whenever dif- 
ferent environaental, topographical, or operational condi- 
tions contributed diverse solutions for the sane or siailsr 
probleas. 

The objective of the coapilstion is to provide s resdy 
reference for persons concerned with the design, construc- 
tion, maintenance, and operation of equipment and facilities 
in the Antsrctic. It is recognized that the inforaation is 
historical and pertains to specific or Halted sections of 
the south polsr area. The aources utilized in coapiling 
this report sre aaong the first docuaentations of large- 
scale construction and continuing Naval ahore-based opera- 
tions in Antsrctic«. 

R-211 
Protection Against Intense Theraal Radiation (a Device for 
Autoaatically Closing Venetisn Blinds), Jul 1962, J. C. 
King, AD 2(1441 

A device has been developed "Which pemits Venetian 
blinds to drop snd close autoaatically. In the event of a 
nuclear war, it can prevent injury froa theraal radiation 
and froa shattering glass. It can also prevent radiation 
froa a nuclear explosion or other source, such as Isrge 
fires, froa igniting coabustible objects such as curtains, 
papers, and upholstery. Autoaatic operation is effected 
electrically by a signal froa a detector which is triggered 
by the flash of a nuclesr explosion, or the operation can be 
triggered by a central aanually operated awitch. The device 
fits inside the blind's top enclosure and is siaple, inex- 
pensive, and easy to install. 

Teats were aade on two 74-in. window blinds. The 
blinds dropped and cloaed in less than 1-1/2 seconds froa a 
fully raised position with slats at aaxiaua reverse angle. 
Two of the devices were installed in window blinds at the 
Laboratory during October 1961. These devices hsve been 
operated daily since that tiae without failure or need for 
aaintenance, and they do not hamper the aanual adjustment of 
the blinds. 

R-212 
Long-time Creep of Prestressed Concrete I-Beans, Get 1962, 
S. L. Bugg, AD 2S7983 

This report covers the fabricating, prestressing, 
grouting snd long-time loading of 22 post-tensioned pre- 
stressed concrete I-beams. These 42-ft aeabers were sub- 
jected to loads varying In aagnilude froa dead load only to 
dead load plus 1.5 design live loads for periods of 74 to SO 
aonths. The report contains data on the properties of the 
bcaa aaterials, shrinkage prior to prestressing, tendon 
elongations, and long-tiae creep and deflection of the beaas 
due to losds of various magnitudes. 

R-213 
Application of X-Ray Diffraction to Oceanic Soil Analysis, 
Oct 1962, J. B. Crilly, R. J. Saith, AD 288536 

The core borings in Deep Ocean Subtask of the General 
Structures in Deep Ocean Program is designed to gain famili- 
arity with means of obtaining and treating undisturbed 
samples from the floor of the deep sea relative to their 
supporting sbilities. One of the major problems connected 
with ocesnic soil work pertains to distinguishing the vari- 
ous soil types that all have much visusl similarity. To 
determine the suitability of X-ray diffraction methods for 
investigating its compositional characteristics, a represen- 
tative sample of ocean floor soil procured froa a 1,200-ft 
water depth on the continental shelf off the Port Hueneae 
Harbor entrance was subjected to snalysis. The saaple was 
broken into plus-200-aesh, aim s-200-aesh, and clay frac- 
tions by aeans of a sieving and centrifuging process. 
Diffrsction pstterns obtained for the clastic frsction 
verified results of aicroscopic coapositional estimstes. 
X-rsy snslysis of the clay fraction indicated the presence 
of kaolinitic, illitic, and nontmorillonitic types. The 
effects on the patterns of vsrying instrument settings and 
scanning rates sre described. It is recoaaended that dif- 
fraction patterns be obtsined in conjunction with noraal 
teat measurements to sssist in discriminating be ween fine- 
grained soil constituents. 

R-214 
The Two Current-Probe iethod oi Measuring Conducted Radio 
Frequeucv Interference, Sep 1962, J. I, Brooks, AD 288S33L 

A new spprosch to the problem of measuring conducted 
inlerferer.-e is described. A brief Jiscussion is presented 
on the liaitationa and uncertainties of the presently accep- 
ted aethod using line-iapedsnce-stabilization networks 
(MSN). These limitations stea froa the fact that no infor- 
aation is obtained concerning the iapedance values of the 
circuit being aeasured during a noise measurement. The new 
method described provides a means of overcoming the limita- 
tions of the present method completely by the use of coaaer- 
cislly available current-probes in sn iapedance- and noise- 
measucement system. 

A method of determining the impedance values of the 
circuit has been worked out which requires the use of two 
current-probes. Either the noise-source impedance or the 
load iapedance or both nay be determined by this aethod. 
Two separate aeasureaenta and calculations are required, 
however, one to determine the aagnitude of the iapedance and 
the other to determine the phase sngle. 

An evslustion of the device is presented, as well as 
numerous examples of noise aeasureaents showing the correla- 
tion between measured snd predicted results. 

R-21S 
Impact-Reduction Method for Side-Launching Pontoon Struc- 

tures, Oct 1962, J. E. Saith, AD 288281 

When pontoon structures sre side-launched froa LST's, 
the high iapacts cause daaage to the structures, resulting 
in excessive aaintenance and replaceaent costs. An investi- 
gstion wss conducted st NCEL to determine if iapacts and 
cesultsnt daaage could be reduced with a cushioning mate- 
rial. 

An expendable fibreboard cushion wss designed, and 
procedures for assembling and attaching it were developed. 
Iapacts and apparent daaage to the pontoon structure were 
reduced to acceptable levels in tests. Operational teating 
by the field forces is recoasended for full evslustion. 

R-216 
Blast Loading of Saall Buried Arches, Apr 1963, J. R. 
Allgood, C. R. White, R. F. Swalley, H. L. Gill, AD 403113 

The objective of the work represented by this report 
was to gain inforaation which will serve as a guide in 

R-29 



\1rvr lu|Mitx Orktgu nrthw^U foi umlr i niuuiul ■tntcturtl. In 
put kutt i)t Ihik K-'.» I , im I iBii ri.ii v tent a h«vr brrn iundui I "--1 
o» mm*\ 1 hui tnl 11. tu- - ID dttVfViM Ihr i ut lunu r a| thr 
tlofliiiiAiit i'j i «•ctrtft. taforMllOB h«» l>rru .it>t i iiifd on Ihr 
rftSMttM to long-, w.iiii» , «itil »hoit-duiat ion blatl to«ilii 
uu 1 ait i n| thr >lrt In I ion, thruit , «ml ■»■'•iiii pcitCFM. iMir 
■i«tiC tr»l «lio IMI (■. i l.'iw.l Curvm hhuwing thr tor« ut 
ii.liiiiK mi.In »t«t u «ntt hi.isi loAiling ut- givrn In «Mi- 
t ion, bui kl tug .in.I thr v«i t«t ton a| tntntdir ( i > >MII » air 
ilittiutknt biirtly A Model «ii«ly»i» ol thr »yatni »\\\i 
Hub«r(|urnt CM^tritM öl thr dtflffCtttMU ttom thr Mtll- 
stiutluir trttk «n«! thr i>|>ri«tton t'tuahbub Stiuituir \ \ 
tr»t»    inUii«tr    Uui    m>1rliiig    Q|    ttrt In t ion«     is    potlibl*. 

Thr    Iffvcl    ut   Salt    in   Coni rrtr   on   Coapr#lilv«    Stirngth, 
w..u-i    V«pur    TrMMlsiiu,    ami   Corronira    ol    HnnloKing 
Strrl.     NüV     Wbi.    I)    I      GrlffU,    N     L      Hrniy.     .\n ;■»■*'. T 

Thr inlorMtion rrporttil hrrrin r»pr»BMltl b««u data 
about thr rt tn I« ot aalt in i oiu irtr on iuaytraft ivr 
«t irngth, watn vapor ti anaMiaaion {Wl), «nd i orroaion ut 
thr irintonitig atrrl Vatiablr« mi tudnl m thr «tmty arr 
(I) w«lrr-irwnt r«tio( u'1 diawtrt of s|trri»rn, it) thuk- 
nraa ot apmiM'n, (U) prurnt lomrntrat ion ut ««Us - 
nthn »oitiUM \hlurutr or Ma*Wlt»I «alt«, amt (S) rnviron- 
•rnt ot apn i*rn - 20, SO, or /SX rrlativr hmaidity at 
7V40r 

Thr invrat igat ion, partially Lamnt out utilKing Ihr 
NCEL-drvrl ^rd wrt vup, ha» brrn in piogirs« lor approHi- 
■atrly I I ; yrar« An additional »tudy ot ripma^ntal 
walla »ub^ntrd to «r«-watrr apiay ftra« brgun about onr yrar 
afo and will   iontinur tor  «rvrral  yrar». 

Sra-«atrr aalt« at onr t iar wrrr thought to br drtn- 
•rnlal to iriiitorird (oiu rrtr, but thia «tudy ahuwa that t it 
ionlrollrd, «vH»r »all I» brnrfuial A gain in »trrngth, 
IMMI V4lur» ot WVr, and no aigmtuant vurruaion ot mid 
atrrl arr rralizrd whrn a salinity ot 2S graa« ot »«It prr 
kilograa   ot    aolution   i«   rat ab 1 lahrd   m   thr   «ming  watn 

R-211 
Point     Barrow    Trial»,     tY   r»t.i) Krrr     Kloodrd    and     Icr- 
Aggrrgatr-Fill.   Nov   N«-;.   J.  B.   Dyliin».   N    S.   Strhlr.  K    0. 
Gray,  Alt  ."MM* 

During Ihr wintn ot WS^-bO, trials wrrr lonductrd at 
Point («rrow, Alaaka, to lurthn drvrlop tn.hiiii|ur» for 
intrraaing thr branng atrrngth ot let shrrta by imrraHinR 
thnr thicltnr»« and to obsrrvr thr brhavior ot thr itr typr« 
during thr naing traprraturr» ol an arctu apnng. Srvetal 
trat pada wrrr lonatruitrd tor this purpo«rt by frrr tloo.l 
ing, and ur-aggrrgatr'l 111 arthod«. Thr lonat rut tion 
problna« rmountrrrd and irrtain iharactrnat u a ot thr 
ionatruttrd ur wrrr «tudird tor r«ih i onat ruit ion tnh- 
m.|ur For loapanaon, onr contmrd tloodrd trat plot was 
«.onalrui trd voniurrrntly with thr Irrr-tloodrd plot and onr 
waa ionatruttrd iuiuurrrntly with thr i r-aggrrgatr plot». 
Ir«|irraturr, «alinity, drnaity and atrrngth ol thr vanou» 
typr« ol lonKtruttnl «ra ur «nd natural »ra ur wrrr COB" 
parrd. 

Thr mvrat igat lona «howrd that Irrr lluodmg waa thr 
ampIrat lonatmet ion trihniqur Both typra of «gg^rgatr 
uard in Ihr dry-till art hod (trac turrd young ar« let and 
ihipprd natural ara ur) provrd ditluult to handlr, and 
auch ot  thr rv|uiparnt wa« too  largr  lor  aaall  plots. 

R-2H 
Srttling   and   Filtrnng   Kquiparnt    lor   Koot-Vaahdown   Kadio- 
logual  I'ountrraraauirB,  Frb 146tt  K    N.   Hrllbrrg. AD W755B 

Trata wrrr aadr to drtrramr it radioattivr lallout 
parlu'lva can br rraovrd froa roof*washdown water by art- 
tling and tiltrnng, thua prraitting continuous uar of thr 
water by rmrrulation. A arttlmg lank, a tiUrnng lank, 
a circulating puap, a llocculrnt injector, and olhrr allied 
archamcal   eiiuiparnt   wrrr   uard   in   Ihr   teal.     Thr   fallout 

maulaui w«h »and ot variuu« partulr aisra taggrd with a 
radtoai t tvr t rat rr Suit r a root ant ion waa not uard in 
thr trata, thr hiaulant waa Ird dirn t ly into « «loping, 
opm ih«nnrl whuh rrturnrd thr wash water Iroa Ihr tiltrr- 
ing tank  to thr  artt ling  tank. 

It was coiu ludrd that srttling and littering tanka 
lonnntrd in «nie« permit aatisfactory aepaiation ol the 
»laulant Iroa the waah water It waa lurther concluded that 
a rerirculatmg-water ruot-waahdown aystr« uaing settling 
and  tilienng tanks   is   leasible 

R-220 
Fpoxy   Asphaltu t'onirete.    Nov    Wv:,   K    J     Lowe,   AD 291SBA 

To investigate the intlurncr ot epoxy aaphaltic con- 
^rrtr on thr load detlntion character tat us of s flexible 
paveawnt, « pavearnt «ntion tonaiBting ot 20 in. ol baae, 

* in. of asphaltic cone rrtr, and two 3/4-in.-thick layera ol 
rpoiy aaphaltic con*, rrtr waa placed in the Laboiatory'a 
anhauual aubgr«de. Each part ol the pavearnt arctionwaa 
lodtl-tested prior to the pla^eaent of the neat part- The 
intlurme ol one section on the other la presented. Dura* 
bility propert le« aa obtained froa accelerated wralhenng 
teats  «re  presented. 

R-221 
Warrhousr and Prrsrrvation Hethud« «nd Econoaic»  tor Storing 
H«terial,   Dec   1962.   K    J.    Zablodil,   J.   C.   King.   AD 246387 

Keaulta «re presented in two parts: (1) efficacy of 
»toiige enviroiasents, and (2) econuay of storage aysteaa. 
Part I «hows th«t protection i« poor in open-air storage, 
lair in a ahnt, good m thr standard warehouse, and excel- 
Irnt in control led-huaidity warehouses. Five coaponents - 
intrrnal-coabuation engines, gear boxea. tuel*iniector aets, 
hydraulic brake systeas, and cooling ayaleaa " had a high 
incidence o| ruat regardless of storage environaent and with 
little regard to preservation level. Coapared to doaeatu 
treatavnt, contact preservation decreased the incidence ot 
rust about SHX for open'atr atorage, kkX lor lb? ahed, and 
10X tor the standard warehouae; no ruat due to storage 
environaenl occurred in the controlled-huaidity warehouses 
lor either preservation  level. 

Part 2 ahowa that, under environaental conditiona 
aiailar to those el the test, storsge in the S0% KH ware- 
house using doaestic treataent is usually cheaper, but that 
the standard warehouse with this treataent is cheaper lor 
«utoaiutivr and noiusetallic equipaent . It la cheaper to 
protect equipaent stored lor stateside use with doaestic 
Ireataent, but contact preservation ia cheaper for overseas 
use. 

The Navy's standard 40-tt by 100-It prefabricated aetal 
building appeara generally aat lafsctory for advanced base 
dehuaiditied wsrehoustng, but it has too aany joints to be 
easily aralrd and quickly rrected. 

R-222 
1,000-Hour Teat   ot   30-kW Bruahless  Generator Set, Nov 1962, 
K    H    leseberg, AD 290698 

The Laboratory »valuated a 30-kW dieael«engine-driven 
generslor set that had been awdilied under a contract with 
the Leach Corporation, Inet-Palaer Special Products Division 
of Los Angeles, Calif., to incorporate a brushlesa generator 
design and a static-type voltage regulator. 

The 30-kW aodified brushleas generator set was found to 
have excellent power-gene rating characteristics for 60-cps 
operation at the 120-20S voltage connection. It coapleted 
aore than 1000 hours of operation at various power factor 
loads, and the average voltage-droop characteristics indi- 
cate that two aiailar units could be expected to operate 
sat iatactorily in parallel. It is recoaaended the brushless 
generator aet  design be  in-service tested. 

1-30 



1-223 
lavntifitlon   of   NoupccKtcttloa   Prnrrv«nvn,   Nov   19*2, 
J. N.  Stcphvuan, I. Nonlti, AD 2911)6 

MCIL conducted «a upoiurc tnt of ■ auabrr of contp*- 
ciflcattoa lubrlctnt-prtstmtivct «ad other rutt inhitnton 
to evaluate their effect iveoex la preventing rorronon 
Thirly-teven preiervttivet were applied to vanoui critical 
roaponenta of live trartort, three jeepa aad 2S puapa Thu 
•quiparat «ai periodically mapected every 4 aontha for a 
period of i yeara. Aaoni the 37 preaervativea were 13 
apenfi.ation preaervativea, included for coapanaon pur- 
poaea. The aoaapeclflcatloa prekervativea «kick felled 
before the 3-year Halt were either reapplled or replaced 
with other caadldatca. Out of 76 coaponeatt, 33 were coa- 
pletely protected '■y the aoatpeciftcation preaervativea for 
the 3-year period. la a few caae« reaulta were inceaclu- 
alve, bat the teata indicate that tkoae which were aatla- 
factery could he aafely aubatltuted for apacificatloa pre- 
aervativea according to their  receaBeaded uaage 

11-224 
Greenheart    Alkalolda,   Mar   19«3,    P.  J. Nearat,    AD 409337 

It la coaaooly believed that the reaiatance of the 
tropical wood greenheart (ocotea rodlaei) to ■aria* borer 
attack la due to tke preaeace of the toxic alkaloid 
"kebcerlae," and that tkia alkaloid la tke aaae aa choadro- 
deadriae (1), whole atructure la known. Tke latter alkaloid 
could not be obtaiaed froa greenheart. Radiaaine dlaetklo- 
dide, which waa iaolated, apparently la the firat pun 
alkaloid obtaiaed froa greenheart. By gradient elutii a 
chroaatography aad lubaequent fractional cryatalliiatioo, 
eight alkaloid kydrockloridea were iaolated froa the etker- 
aalublc alkalolda of greenheart bark. All tke alkalolda are 
quite toxic to teredo hut leaa toalc to liaaoria, aad when 
iapregnated into pine paaela, they prevent teredo attack and 
greatly reduce liaaeria attack. The-alkalolda aay therefore 
he tke ckief factor la tke reaiataace of greenheart to the 
foraer apeclea of atriae borer, but aay he a leaa taportant 
factor  la ita reaiataace to the  latter apeclea. 

deaign are (1) the inability of auch a ateel to elongate a 
required aimaua aaount, and (2) exceaaive drflectiona 
and/or cracka of beaan reinforced with hlgh-atrength ateela 
under atatic aervice loada. 

The teata deaoaatrate that aore reaiatance can be 
gained with a leaaer aaount of high-atrength aleel than 
lower gradea of ateel aad that ckroaiua alloy atrel of the 
type uaed in thia mveatlgation haa a aufficient aaount of 
ductility for uae in alaply aupported bei« Both the 
theoretical atudy and tke experiaental teata indicate that 
exceaaive deflectioaa aay be controlled by preatreaaing the 
tent lie ateel. 

R-227 
NCU  Crane  Noaeat   Indicator,   Har   196', 
Oerr, RE    Jochiaa, AD 40)665 

J. J.   Baylea,   I.  N. 

Upon coapletioo of tenting the Teledyne crane aoaent 
indicator, which proved to be unaatiafactory, the Laboratory 
waa directed to redeaign the ayatea, build a aodel, and teat 
it on a locoaotive crane. 

Tke redealgned ayatea la eaaentlally an analogue coapu- 
ter which aeaaurea the rraae overturning aoaent for aay 
vertical booa eagle with aay load at any horlaootal angle of 
train and waraa the crane operator when an unaafe aoaent ia 
reached. Device» which acaaure the vertical and horizontal 
train anglea of the booa and the weight of the load are 
circuited ao that the output aignala regiater the percent of 
aaxiaua allowable aoaent on an indicator dial. Viaual and 
audible signala warn when the crane approaches an unaafe 
operating condition, when the power to the ayatea ia inade- 
quate for proper operation, and when certain electronic 
coaponenta becoae defective. New and laproved electronic or 
aechaaical coaponeata were incorporated in the deaign when- 
ever their uae could reaaoaably be expected to eliainate 
potential aourcea of error. 

Teating ahowed that the deaign ia aound. The prototype 
aodel ia reapoaaive, reliable, accurate for readingi where 
load condition* cauae concern, and virtually fail-aafe. The 
aodel ia readily adaptable to the varioua typea of 
aateriala-handling aobile crane« 

1-223 
Cerrenloa-Realatant Monaetalllc Naterlal* for Pipe and Pipe 
Jacket* or Linings - A Literature Survey, Jan 1963, T. Roe, 
R.  L.   Aluahaugh, AD 291922 

This report suaaarites nonaetallic aatenals «hick are 
available aa pipe or for lining aad/or Jacket* for aetallic 
or nonawtallic pipe. Certaia aechanical, theraal aad ckeai- 
cal propertiea for each aatenal are Hated together witk 
data oa «lie* available aad coat per foot of 3-in.-lD aate- 
rlal. A few theraoplaatic aateriala «hick are not praaaatly 
uaed la pip* fakrlcatloa are included becauae tkey aay be 
uaed for tkl* purpoae In the future. Coaaerrial ataadarda 
aad federal aad ailltary apecificatlona for the various 
aateriala are Itaaiied, aad current regulation* and atand- 
ard* pertaining to the uae of plaatic pipe for traaapartlng 
potable water are noted. 

R-22i 
Blaat     Loading    of    Concrete    Beaaa    Reinforced    With    High- 
Strength   Deforaed lara,  Apr   1963,   V. A.   Kaeaaa,  AD 408447 

Iconoaical blaat-reaiatant concrete atructurca can be 
conatructed by reinforcing concrete aeabera with high- 
atrength deforaed bar* If auch aeabera caa aaat the require- 
aaat* of (I) adequate strength aad ductility under blaat 
loading, aad (2) Halted deflectioaa and foraation of crack* 
under atatic aervice lead*. A theoretical atudy and • 
aeriea af beaa teat* «ere aad« ta deteraine If concrete 
aeabera reinforced «1th high-atrength deforaed bar* caa aeet 
tke above requireaenta. 

It 1* concluded that the two aajor factor* which My 
reatrict   the   ua*  of high-atrength  ateel   la blaat-reaiatant 

R-22S 
A Seaieaplrlcal Foraula for Differential Dose Albedo for 
Gaaaa Raya oa Concrete, Nov 1962, A. B. Chilton, C. H. 
Nuddleaton, AD 294104 

A seaieapirical foraula ia developed which yield* 
valuea for the differeatlal doae albedo of gaaaa raya on 
concrete. Gaaaa ray* of incident energie* 0.2, 0.3, 1.0, 
2.0, 3.0, 4.0, aad 10.0 aav are coaaidered. Results of the 
foraula are coapared with value* derived froa Monte Carlo 
calculation* for tke bach*c«tterlag of gaaaa raya froa a 
aaal-infiaite slab of concrete. Reaults ikow that * two- 
paraaeter foraula give* aatisfartory agreeaent with the 
Honte Carlo calculationa. The principal aaauaption involved 
in the theoretical analyaia 1* that the actual reflection 
procea* caa be approxiaxted by two teraa, one involving a 
aingle Coapton acattering event, and the other involving 
ieotropic scattering. 

R-229 
Corroaion Studien on IW-CW Decontaainanta, Apr 1963, C. V. 
Brouillette, AD 4074S7 

The object of the taak «a* to deteraine tke corroaive- 
neaa of varioua BW-CV decontaaiaaata tbward tke coaaon 
aetal* of conatruction, such ** ateel, copper, aluainua, 
aagnealua, and xlnc, «ith aaphaaia placed on tke aetala and 
alloy* uaed la tke aanufacture of high-speed aircraft. The 
corroalveaeaa of these decontaaioaaeta to 33 aetala and 
alloya and aeven aetallic couple* «aa deterained by two 
typea of teata: one by partial laawraloa, and one by atao- 
spheric expoaure.  In geaeral the corrosive attack of the 
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•In MtMlMStl «MI thr net«!» v i> m. 11 mrvrte kl Ihr iMftci - 
»ion i - si * ^JII in i tu it • s| ri.-1 it -mpoKuit* t*il Thr -Lit 4 
iM<1u4tr tiut OS** inJ brts-piopiol«! tour «rr, in grnrrjl. 
thr   I« .si   lotroiivr  of  thr «Irt ont«iMnanl ■  rv^lujitrd 

11-235 
A Study »| thr Lt (rt 11 vrnri» ol Kurl-Oil Adihlivrt m U«r In 
Ihr tlrvrnlh Naval DiltrlCl, Nov \Vt2, J, I, Willi«», 
Al) 2H?H 

nrlaholik« of Crtosotf hy (Vrtant Marin«* NirroorgABlttMi IVi 
196^.    ft   w     Driike,   T   K     Onnli.    H    Rocteaa,    AI) j^WO'i 

I.^hot 4l oi y npn iMrnt h Khowrif l IM I «M loornjni s«i» 
pi rsrnl on ■ rMMtvd pi I IIIK in Fort HurnraM1 Hat hoi wnr 
louiitl to havr Ihr jtti I) I v to ». i <(■, 1 i .■<• t troiotr , i «us mit 
loia ol i trosotr JIXI produi IHR < hran « .t I < lunitr» RIBllftl to 
thoir whu h oi«ui nat ui4l ly in i iroitot r rxpoiril in a auh- 
BMM Kr.t   hai hor   rnvi t   i m. m Thin   «rt aho t i »n   apprat a   to   be 
irftt r 11 trd to thr aioaial M hydiui ai hon t («ponrnt k Two ol 
thrar, n.ti !.[ tii;-■!;.■ an.i phnunt hiriir, wrn- ahown tc hr aK*tal'- 
ol i <rtt to a » IKIU t u ant mtrnt hy « n t a in aiai inr sir re* 
0rg*AlMM 

R-*M1 
IffffCtl   on    St rtu t uta I    and   Harhoi     Inat a 1 lat ion»    of   tirouti«! 
Shoi k     Indutrd    hy    Undrrwatrt    KtploilMia,    Jun    l^bl,    1,.   W 
Mr 1 Irr.  SKCRST.  AT  146603 

H*>oBtrr    Stat ion»    for    4-In« h    Ship-to-Shorr    hirl    l>rl ivrrv 
SyntruK,    Krh    14M,   J     I     Tiaftalis,   R     A     Hliaii.   AH ••0010S 

To ntrml Ihr rtlrttivr drlivrry raitur o| thr k'in 
buoyant and hotttm-la id tur1 dr1ivn y aystra» hryond t hr 
cwrrvot *),(M)0-fl lapahihty, HOA. drvrloprd a dtrKr t-drivrn 
hooalrr station and tratrd a jaa-t ui h»nr-diivrn hooiln 
atation Thin rrport drsinhrs thr dratjtn, dwvlopMtAt, and 
<oau>arativr   rvaluatton  ol   thr   two   unit» 

II-233 
Kvaluat ion    of     thr   MaxtM   Double-Kffrrt .    Kifllt*StAg«    Mash 
Sra-Watrr   Fvaporalor,    Jan    19M.   J    S.    Williaa».   AD 296797 

A ••> * watrr tonvrrxton unit ot uniijur design wai rvalu- 
«ir-i by HCf.l lo drtrrnirir it* suilahiltty lot usr at 
attvaiurd hasrs whnr potahlr watrr i* availahlr only by 
drsa 11 inn sa I i nr watrr Thr r^uipmrnt was I oiur i vrd in.) 
Manulic tmrd hy thr Maxi« Si Inurr i^MMpany, now a division 
ot Thr Aarriuan Nftckinff and Koundry i.'o«p«ii>, undn a COB* 
trait with thr Knrr^u ol Yardx and Dorks. U was a coablBA- 
t ton ol a doiibIr-rllr< t vapor-( iHKprrsii ion rvapoiator and 
njtht tlash stafrs Not ivr straii was tutmshrd hy a pat kagr 
atraa grnrrator- Thr unit was drxinnrd to product U'.OOO 
gal ot distillrd watrr prt day and to havr a watrr'to-fur 1 
ratio  ol   US   lb  ot   watrr  to  1   Ih of   dirsol   t ur 1 

Contimird «iritianual dittuultirs prrvrntrd biiniiinii 
thr rvaluation to a iurrtilful conilusion. Watrr piodiution 
wax brlow ratrd (apatity «ut h of thr timr. and thr lurl 
rionoMy avnagrd Irt^s than «0 to 1 Thr contrait was trmi- 
natrd by  Mutual   a|iirraH*nt. 

R-234 
KvaUation ot  40-  hy  100-Foot  Anh-Kib Utility  Building,  May 
196i.  K    N.  Wrbb,  Al) 4096A7 

A 40- hy 100-fl srch-rlb building, prrlabrn atrd ot 
I->'S'R(*~*t<>rl ribs and »'6-gagr galvamtrJ slirrt ing by rrin- 
Strrl, Imorpoiatrd, was rrrttrd and subjrctrd to thr load- 
ing aprtitird in Ihr iMifoni Military rrquirmrnts intrna 
tor prrfabriiitrd advam-rd hasr buildings. It is loiuludrd 
that thr building nrrls thr ninian« rnjui rrnrnt s of thr 
rntrna   for advaiu rd hasr buildings. 

A survry wai lunduitrd at a niMhn o| hral-plant 
installation« at hasp» in thr Klrvrnth Naval District to 
drtrrmnr thr nrrd tot thr uar ot «dditivrs to prrvrnt 
studgr in No 6 fuel-oil storagr tanks. Thr tact that no 
s judging prob Ira» (ould hr found at basrs not using an 
additivr indtcalrd that a nrrd did not Vlltt. Srvrral ot 
thr taiililirs irportrd that additivr» dnrrasrd thr torsa- 
t ion of soot by i«|»roviiig thr • oabust ion ■ A trat was «adr 
to rhrck thr validity of thrsr ilaia», An additional trst 
w 11hout additivr showrd that changrs in oprrating sihrdulra 
would also trdutr soot «icunulation ll wa» condudrd that 
no ir.jiii nsNiii rants tor additivr» lor »ludgr prrvrntion. 
It was turthn iomludrd that coabustion catalysti arr 
brnrt u la I toi but Irr» opnat ing undrr intrmittrnt and 
rycllag condition», but that no aubstantial hrnrtit rrsult» 
tioai Ihr u»r  of   latalysl»  whrn  boilrr»  arr  oprratrd lontinu- 
OUII V 

R-236 
Harhoi   Svrrrning   Tr»t»   ot   n«iinr   Horrr   Inhibitors,   Fait   S, 
trb  1961,  H    Noihiian,   T    Ror,  A0 60121S 

Thr Laboratory ia rxposmg wood panrls iaprrgnatrd with 
various aatrnal» to drlrminr thru rraiatancr to attack by 
•annr boins. This rrpurt lists thr results ot harbor 
trst» of trrstrd panrls rroovrd troa rsposurr tor onr year 
or aorr and which havr shown no attack or vrry slight 
attaik Trratarnt» which havr brrn rxposrd lor Ir»» than 
onr yrai air not rrportrd unlr«s thry havr lailr.l and havr 
brrn inaovrd tro« trst. Thosr trratarnt» or woods which 
havr not brrn attackrd by MM or asorr spr« irs during thnr 
mi in- prnod ot rxpusurr or as of 15 August 1962 arr suai- 
aarurd 

Potrntial  of  Ground Kttnt  Nachmrs, 
R.   t.   JorlMNM,   AI)  410029 

Nay   196),  J.   H    NcHugh. 

This study considrrs thr u»r ot ground rftrct aachinrs 
in thrrr arras within thr firld of rrsponsibi lity ot thr 
Ruirau of Yards and Docks. Thrsr arrss air aaphibious 
xuppoit, polar oprrations, and construction rquipwnt. Each 
ot thrsr problra arras sharr a ioaaon siajor rrquiir»rnt, 
lumrlv. thr ability to aovr across Mixed or unstable trrrain 
with practical  speed and  load capacitira. 

It is concludrd that ground rttrct Machines havr only 
limted application in the proble« areas. The increase in 
aiobility and operating speed can only be accoapli*t>ed with 
large vehicles having very high rates of fuel consuqition. 
On thr basis ot prrdictrd performance, GENS appear to be 
Ilaitrd to catrying high-priority cargo. The noise and 
debris rrsulting troa the air blast ot the pleni« chaaber 
and penphrral  jrt  are  serious handicaps. 

H-218 
Point   Harrow Trials,   KY  1962      Ablation  and Crystal  Studies 
of  Sea kr, Apr  196J,  N.   g,   Stehlr.  AD 4028.^9 

During Ihr spring ot 1962, NCE1. conduct rd trials at 
Homt Barrow, Alaska, on thr deterioration, ablation and 
soar physical charai tenat ics ot natural and conntructed sea 
ice. Although deterioration occurred throughout the ice 
sheet, ablation occurred only at the surface. Observations 
on teaprraturr, salinity, density and cryatal orientation of 
thear two icr typrs showed that the average ice te«q>erature 
tor thr total ice thickness was about the saar for an un- 
diaturbrd natural ice area as tor a constructed ice area. 
It was found that the high salinity of constructed ice did 
not greatly affect the salinity of the underlying natural 
icr and that with t iaie the salinity and density of the 
constructrd  icr approached  that  of natural   ice.     Also  it was 
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I 
obirrvrd that the prrlcrrrd r-<xii orieat«tion of in ire i> 
towirdi the horiiontil, (Ithough mow and wind influence < 
randoa orientation and crystal   llM. 

It was concluded fro« theae trials that prevention nd 
reduction of ablatiun dunni thaw should laprove the charac- 
teristics of sea ic«, but further knowledfe is needed to 
deteraine the influence and effect of the size and c-aait 
orientation of the ice crystals. laproved field saaplini 
and testing techniques are needed to obtain amre accurate 
knowledge of the properties of  ice. 

11-239 
Effects on Structural and Harbor installations of Air Blast 
Induced by Underwater Nuclear Explosions, .<un 1963, D. B 
Ryder, SECRET, AD  14660.! 

R-2M) 
Attenuated Total Reflectance Spectrosropy of Paint Vehicles, 
Apr  1963,  R.   J    HcGowan, AD 404A68 

Certain proble«s are encountered in using infrared 
transmission spectroscopy for the quantitative evaluation of 
paint vehicles; therefore, an investigation of attenuated 
total reflectance spectroscopy was conducted. In thin-fila 
analysis, it is very difficult, if not iapossible, to know 
the staple thickness, knowledge of which is essential in 
quantitative infrared transaission spectroscopy. The atten- 
uated total reflectance technique ellainates this problesi. 
Therefore, it was concluded that this aethod is superior to 
traasaission aessureaents for quantitative evalution of 
paint vehicles. 

R-242 Suppl. 
low-Frequency   Shielding   Effectiveness   of   Conductive   Glaus 
(Sivpleaent),  Hay  1963,  H.  A.   Lasitler 

This   supplement   lists   types   of   glass   related  to aanu- 
facturers. 

»- M 
A Coaparison of the TEC-f, Chroaatcgraphic, and Spertropho- 
toaetnc Methods of Creosote Analysis, Jun 1963, R. W. 
Drisko, AD 411U4 

A nuaber of blends of four petroleua oils in creosote 
and creosote-coal tar solution were analyzed by the TEC-F, 
chroaatographic, and spectrophotoaetnc aethods of creosote 
analysis. The chroaatographic and spectrophotoaetnc 
■ethods were considerably aore accurate and have wider 
application than  the TEC-F aethod. 

R-244 
Water Vapor  Transaission of  Concrete  and of Aggregates,  Jun 
1963, R.  L.  Henry,  G.   I.  Kurtz,  AC 412407 

An investigation was aade of the effects of wster- 
ceacnt ratio, type of reinforcing steel, aggregate size 
relative huaidity, concrete splice position, and two 
adaixtures - sodiua chloride and oleic at id - on the water 
vapor Iransaission of concrete. A collateral investigation 
was aade of the water vapor transaission of aggregates, and 
a study was aade of the growth of sodiua chloride whisker 
crystals on concrete. 

R-241 
Pioneer    Polar   Structures.      Accessories    for 
Shelter,  Hay 1963, G.  E.  Sherwood,  AD 409581 

the   Jaaesway 
R-24S 
Distilling   Sea   Water With  Diesel   Generator Waste  Heat, 
1963, J.  S.  Williaas, W.  R.   Nehlsen,  AD 406634 

May 

Accessories were developed for iaproving the Jaaesway 
in order to provide a suitable lightweight, quick-erecting 
shelter for use as quarters, aessing, galley, utilities, 
adainistration, and other such applications in pionter polar 
caaps. These accessories included a heavy-duty floor and 
foundation systea, a wall-extension kit, special entry kits, 
an iaproved electrical distribution systea, and special 
utility accessories. Prototypes of the accessories were 
fabricated and evaluated by the Laboratory. Evaluation 
indicated that they aet the requireaents of pioneer polar 
operations and increased the general usefulness of the 
Jaaesway shelter. 

It was concluded that the heavy-duty floor and founda- 
tion systea, the wall-extensiOD kit, the special entries, 
and the iaproved electrical distribution systea should be 
accepted as standard accessories for the Jaaesway shelter. 
The special utility accessories should be considered for use 
with the Jaaesway for special applications. Drawings and 
specifications for the accessories described in the report 
are presented in Technical Note N-482- 

R-242 
Low-Frequency  Shielding Effectiveness   of  Conductive   Glass, 
Hay 1963, H. A. Usitter, AD 410564 

The shielding effectiveness of conductive glass at low 
and intenediate frequencies (100 kc to 1,000 He) was inves- 
tigated. A aatheaaticsl aodel was used to describe the 
absorption snd reflection. This aodel is based on a fi<a 
applied to conductivity. Experiaental data agreed «ell with 
theoretical calculations. Coated glass exhibits a peraea- 
bility siailsr to thst of free space, so that low-iapcdance 
attenuation is limited to the conductivity of the fila. The 
analysis is primarily concerned with high-iapedance, near- 
field incident waves. Transaission in the visible spectrua 
was also deterained for several 4- by 4-in. conductive glass 
saaples which vary in surfsce resistance froa 9 to 12S 
ohas/square. Larger ssaples (8 by 3 ft) of conductive glass 
were also investigated. 

NCF.L investigated the aaount of heat available froa a 
60-kW generator and then procured and tested a wastr-heat 
still to operate in conjunction with the generator. Test 
results have shown that approxiaately 200 gph of distilled 
water can be produced by the waste-best still and that the 
coabination of units is feasible. Standard design for use 
with standard generator units are recoaaended. Design 
criteria and outline specifications are presented. 

R-246 
Protection   of   Hooring   Buoys,    Part   1,   Initiation  of   Field 
Testing,  Jun   1963,   R. W.   Drisko,   R.   L.  Aluabaugh, AD 411426 

This is the first of s series of reports on protection 
of aooring buoys. Thirteen different protective coating 
sy.iteas were applied lo fifteen buoys at the U.S. Naval 
St'tion, San Diego. A cathodic protection systea was 
installed on three of the buoya, and three others served as 
cintrols. The application of each coating systea is 
described, and a cost analysis for coaplete overhsul and 
replaceaent of each of the test buoys is presented. The 
test buoys are currently serving the fleet in San Diego Bay 
and will he periodically inspected and evaluated for protec- 
tion afforded by coatings and cathodic protection installa- 
tions. 

R-246 Suppl. 
Protection ai Hooring Buoya, Part 1, Initiation of Field 
Testing (Supplement), Jun 1963, R. W. Drisko, R. L. Alua- 
baugh, AD 412869L 

Technical Report R-246 is the first of a series of 
reports on the protection of aooring buoys, and it presents 
the results of tests of thirteen different protective coat- 
ing systeas. This suppleaent lists the proprietary sources 
of asterials. 

R-33 



i.l.iriu    Pilr-Ai»hori,   N<y 1«*J.    J.   I.    Sailh.    AD MtmO» 

TW ii*tiirilj pi lr-4nihiii tifaigiift H*r« drvr lopnt tot '-ym 
in »»oringa «nJ dulphut» iHir ttrktgn weighs jhout 1,400 It> 
Jit.l rrt|uirr» « iiting for plairarnl. thr othn wrlghft «bout 
1,200 lb ia.I i« Jiivrn -tur-.tlv tntii thr giound in 4 l...ki-.l 
position, thru oprnrit Tr»tl iii.liiilr.I th.-t both tlnlgn» 
«ii* oprtstioaal in hu«i>grnrous »oils (i cr ot bouldrrt and 
othri Ijigf- obnliui t ions Both hjvr br^tlng ispjliltiri «nd 
irk i »i JII, r -1.' lie! i ft i«p«i'itirt in rxiras ot 100 hip« in 
»4'i I botlo«> k«i h Jrkign ,'IIrk» •(iv«iil«gri tor üsr in 
■ pritii »ituAtion» Iri'rii.l i HK on suih fjtlor« «■ f«brii«tlon 
to«;», «ail dMrgftVflgtlCg «nd Jrpth ot watrr «t thr JIIV- 

ing  lit«!   «nil r^uiparnl  «v«il4blr  (or   pidirttriit. 

»•Ik» 
PoUr   Conat rui'C ion   t«jiiiparnr       Knginr-Pr ising   Üyitr««,   fljy 
l«6l.  S    £    Oitlorvl,  ,M' S07.'I»L 

In cold artM, intrrnitl-ioabuvt ion rnginr« brcaar 
diltiiull to »t«rt, with dittuulty inirrflttng »» thr ««b*- 
rnt I.••(■rr.it .ii r lowrn Stilting CMI br t«iilit«trd bv 
priBing .'or r-*th.'d m to injrtt into thr lylmdrrt or 
«ir-ifit«lir lys.rMs « io«bua^4iit whiih i« highly vol«tilr «t 
low lr«prrjturri jn.f rtsily ignitrtt ovrr 4 widr furl-jir 
i«ti.. Scvrn IVT« o( pmiuiKrd rthrr prising syttras 
wrrr tnti-J «nd rvaluatnl I.-I rnginr tKrltng xpabilily, 
rrli«biliir, r<>r at oprrilion, r«sr ol •uintrnaiur «nil 
r-rpmr.   uirty,  tihf oprrational  roat. 

Air     Forcr 
AP 411l«V 

An r u     Building,      'mi     I9b(,     J.   P      Coarn««, 

A prrfabncatrd, panrlixrd, lb- by .'H-d atru^lurr wa« 
dmgnrd and built (or thr US An f'onr by In U Thr 
building, «adr o( alrrt-taird honryi d«b-i orr panrla with 
plywood rdgrs, waa draignrd (or uar in thr Dew ayatr« in thr 
Arctic Thr prutotypr wai Iratrd at (hr Cliaatu Laboratory 
at Cgli.i Air Korcr Basr, Florida, undrr p vanrty of ion- 
trollrd cliaatic conditiona, mi luding wind, rain, and gam, 
Trats tniludrd rrrction, hrat loa>, »tructural, and wrathrr- 
tightnraa, and packaging itudira Thr building haa a low 
cordiiirnl o( hrat Iranaaiiiion and iau wilhatand a l.'S-a|>h 
wind load,  a  100-pa( anow load, and  racking 

Thrrr yrara a(trr (abncation, Ihr cralrd prototypr wax 
rr»ovrd (ro« atoragr and inaprctrd. Thia inaprilion 
rrvralrd auch ratrnai'r drtrnoration o( thr atrrl (acra and 
rdgra on thr panrla, that thr prototypr could not br aaar«- 
blrd or rrpairrd It waa com ludrd that thia Building aiuat 
br rr<'rai(nrd, uaing lorroaian-rraiatanl aalrnal in ordrr 
to achirvr a 25-ypar  li(r. 

«-«0 
Polar   Cquiparnl   -  Sa(rty   Cab   lor  Tractors, 
Dykina,  AD 410424 

.lun   146.1,   J.   E. 

Thr c.ib waa rvaluatrd lor aafrly fraturra, diaaaaratily 
and rraaaeably, wrathrrtightnras, alruclural adrquacy, 
oprrator viaibility, and oprrator coatort Thr cab prrfor- 
•anrr waa rvalualrd aa highly aatiafactory for all at thr 
trata. 

■•231 
Sea  Trata   on  Swing-Noorrd Aircraft  Carrier,  Sep  1461, J.   T. 
O'Bnrn,  I.   J.  Nuga,  AC 417201 

Sra trata involving aotiona and forcra wrrr conductrd 
on thr CV'U-41, a dractivatrd Caaablanca-claaa aircralt 
rarnrr. Thr ship, which haa a diaplacrarnt ot about 4,b00 
long tona, waa awinc-aworrd by a 2-1/2-1«. dtr-lock chain in 
about i'.- ft of watrr MI thr Pacific off Southrrn Califor- 
nia. Watrr-lrvrl vanatlona, ship rotationa and accrlrra- 
tions,   snoring   forrr,   and wind vrlocity  «nd  dirrrtloo wrrr 

•rasurrd in sra atatrs ot . and 6. Two rrcorda, of J4 
■ inutrs raih, wrrr analysrd, using tiar-arnrs trchnnjurs to 
rrlatr thr aotiona and lurcrs to thr watrr-lrvrl variations 
Appairnt aapliludr rcaponar oprratora wrrr obtamrd for all 
thr skip autiooa and thr auunng turcr Thr avrragra ol thr 
highrst onr-third of thr wavr-mducrd asfilitudrs in sra 
statr 6 wrrr 0.IS ft in aurgr, 1 20 II in away, and 7.07 It 
in hravr, 4 60 drg ot roll, 2 6) drg u( pitch, and 0.J1 drg 
ot yaw, and 17.S ktpa in thr auonng cb« i Soar o( thr 
highrst-rriordrd wavr-tnducrd aaplitudra wrrr .1.4 drg ot 
pitth. 12 0 drg ol roll, and S4 6 kips in thr aoonng chain 
This lattor tonr, addrd to thr initial ihain trnsion o( 
18 I kips rrsultrd in a total o( 122 4 kips Thr aost 
doainant aotion. of IVaiuutr prriod and 4^-drg aaplitudr, 
waa  (isbtailing. 

It was concludrd that thr aoonng chain was loadrd 
lightly and allntrd only tishtailing, trat- and aodrl- 
dnivrd irsponsr oprratora tor pilch and roll agrrr wrll 
ovn a Uaitrd rangr, and hravr and pitch can br drducrd by 
srparation ol airasurrarnta u( accrlrratiun aadr at bow and 
slrrn 

R-252 
Draign Concrpt  tor an Elrvatrd South Polr Station, 
J.  L.  Andnaon, J.  (.   Schrordrr,  AD 410460 

Juu   1961, 

An abovr-giadr coapoaitr draign waa arlrctrd as thr 
aoat proaising tor thr South Polr atatlun following this 
srlrction, a concrptual draign was drvrloprd. Thr principal 
coaponrnts mi ludrd an rlrvatrd atructurr and undrrlying 
tunnrl lor thr caap corr, with thr aajor outlying facilitirs 
connrctrd to this rorr by fully linrd undrr-snow tunorls 
Thr succrss o( Ihr rlrvatrd atructurr waa contirard by 
w<..d-tuiinrl aod.-i atudira which ahowrd that littlr drift 
would onui mi.In an rlrvatrd building in a clinatr aiailar 
to that ol Ihr South Polr. 

II-2SJ 
Cltrcta on Structural and Harbor Installaltona ol Wain 
Shock Inducrd by Undrrwatrr Nudrar Kiploaiona, Jun 146J, 
K    F.   Swallry, CÜNFIDENTIAJ..  AD .146J87 

R-2H 
Kltrcla on Structural and Harbor Inatallat i»ria ot Watrr 
Wavra Inducrd by Undrrwatrr Nuclrar Exploaiuna, Juri I46J, 
I   J    Nuga. StCKET, A0 J«6601 

lt-255 
Hral-Tranalrr Studira ot  Dropwiar Condrnaalion and Thin-Fila 
Kvaporation, Jun 146),  C.  Saturnina,  AD 410S66 

Eipriiarnls wrrr conductrd to invratigatr hrat-transtrr 
ratrs froa walrr-lila rvaporation and dropwiar coodrnaation 
Dropwiar condrnaation waa inducrd by coaling Ihr polylrtra- 
fluoro-rlhylrnr polyarr, and fila rvaporation was obtamrd 
by allowing walrr to fall in a thin tila around thr aurlacr 
of thr lubr Thr rffrrt ol tubr Irngth and frrd flow on thr 
ovrrali hrat-transfrr corfficirnt waa alao invratigatrd. 
Thr overall hral-lranafrr corfficirnta obtamrd froa Ihr 
dropwiar condrnaal ion rxprnarnt« wrrr conaidrrably giratrr 
than thoar oblainrd froa thr tila-typr condrnaation riprn- 
arnt« coodurlrd to obtain coapanaon data 0v«r«ll hrat- 
transfrr corffirirnts aa high as 4,000 ttu/a<| ft/F/br wrrr 
obtamrd froa Ihr dropwiar condrnaation rxprnarnt« aa 
coaparrd to valura of about 700 Blu/aq ft/F/hr that wrrr 
obtamrd froa Ihr fila-typr condrnaation. Thr rrault« of 
thin-11 la rvapor«tian on thr mtrrnal «urf«rr of Ihr tubr 
wrrr mcoodusivr. 

«-J4 



I Survtv«!   ol   Sr>a|r   hctrni   In  Z»ro-C*at if i<dr   Sr<   Watri, 
lull  lUt,  J    I.  KaUan. W    H    Nrhl.i-n,  AP »UHi.'t. 

r.-lii  Cumtrui lii>n t^uiparnt.     Hut-Uatrt  C«b-Hr«tiiig Syttr«, 
Srp  l«»J,  I.  I    Cillard,  AD 416*01 

Thr •uivivil of nchrricki« toll, • tosBoa indutlur 
orgaotsa <aoB( tr«i(t kaclrni, ••« «luJirJ in ira valrr «I 
0 C. Il ••• found tk«l Iroa ihr t tar of inaotulntion «bout 
JOt of thr orinniMi lumivrd (or > dnyn, i4t (or \i u«)t>, 
«nd  It (or M dnyi 

«-J47 
la«din(i an Prydock C<t*i Kroa Nui Ivnr  Kiplumoni,  Nay  I464, 
K    F.   Svallvy,  UCUT.  Ali  UM>ro 

l-IM 
Frotrclion  of   Nounoj   luoya,   Part   t,   Firat   Rating   Inapri- 
tion.  Oet  l«»J, I. W    Dnako. AD Ml«l* 

Tbia ik ihr aacood ol a ianra of r^purta on thr pio- 
tactioa of Boonni buoya tilttan trat buoya aarving ihr 
(Irrt in north San Dirgv Bay »nr givrn thair initial 
maprction and rating (or aaount of coaling drtanoration, 
cnrroaion of atral, and fouling Oaly two of the tbirtrrn 
diffrrrnt (anling ayatrai undar trat ahowrd arnuua drlrn- 
oralion. Brcauar of thr good condition of thr coatinga, it 
waa difficult to aaaaaa thr aaount of protrction providrd 
thr thrrr caihodtcally protrctrd buoya. Huwvvn, froa thr 
alight coating drtrrtorauon and thr potrntial lapartrd, it 
apprarrd that thr uadrrvatrr portion of thr buoya and a 
portioa of thr ground tacklr brnrfitrd froa cathodic protrc- 
tion. luoya with antifouling coatmga had only light loul- 
ingi thoaa without antifouling coatmga had ardiua aaounta 
of fouling. 

Ttir aoat laportant factor in thr drtrnorat ion ot 
coatmga and corroaion o( atari «aa local Krd akraaion by 
ovrrnding ahipa and aooring linra. Daaagrd arraa on arv- 
rral buoya vrrr clranrd by po«rr *"i i r bruahing and patchrd 
«ith a polyaaidr ratalyird rpoay aatrnal It waa concludrd 
that protr>tion ol dnaagrd arraa on llir undrrwatrr portiona 
of buoya with rpoiy aatrnala or cathodic protrction aight 
aignifleantly  incrraar  thr arrvicr  life of  buoya. 

Corroaion    of 
AD 42S720 

An invrat igat lun waa aadr to arlrct a tab-hralitig 
ayatra luitabla (or aaniaua oprrator loaloit in an irmyn* 
lurra to *40 1 and winda up to IS knot» Crrvioutlv, draign 
cntrna kad brrn baard on air trapnaturra to -t** V, but a 
drtailrd atudy o( conditiona at a typual toaital pulai 
»tation ahowrd that thia ratrrar waa not raarntial and that 
a -40 1 trapr*aturr and IN-knot wind would br an adr^uatr 
cntrnon 44X o(  thr  t tar 

Trata ahowrd that, in trapnaturra to -MO t with wituU 
to 1) fcnota, a kot-watrr hrat ing ayatra would ioatoriably 
brat wrathrrtight caba on r«juiparnt whuh uard 1 itjuid-ioulrd 
rnginra, providrd thr rnglnr coolant waa at or nrar ita 
noraal oprratmg tr«|>rratuir rangr During two »uaari 
araaona at HcNurdo Statn^n, hot-watrr hratmg ayitraa on a 
vaiirty o( lonatruction rquiparnt piovidrd aatialaitory cah 
hratmg (or $01 o( thr oprratora in traprraturra to -].' F 
and wmda to iS knota, but thr alow wara-up o( thr taba in 
air teaprraturra brlow -10 F waa ob.int lonablr Thia drd- 
i irncy aay br ovrrcoar by controlling rnginr rnvuotiarnti 
and by providing auniliary circulating puapa (or low- 
traprraturr   coulanta In-arrvicr   trating    la    rrcoaarndrd 

l-Hl 
Fvaluatiun   o(    Brooa    Kilaarnta 
IMA, J    J    Baylra,  AD bA/JU 

(oi    Pownrd    Swrrpna,    Nay 

lunrd    Pipra,    Drc     1«*3,     H.   H      Jorrding, 

Trita wnr conductrd to drtrramr thr aoat rltuirnt 
and rtonoaical brooa tilaarnt and bruah conatruction (oi 
induatnal and atrrrt awrrpna Thr trata im ludrd accrlrr- 
atrd wrar trata o( vanoua kinda o( (ilaarnt aatrnala, 
awrrping rtticirncy trata wi pickup bruah and aidr-brooa 
(ilaarnt aatrnala, and rfticirncy trata of thrrr diKnrnt 
typra o( pukup hrooa (til Thr rvaluation la augarntrd by 
a aurvry of thr ripriirmr ot arvrral aumcipalitira Thrrr 
arr aany (ilaarnt aatrnala and aany poaaiblr diaartrt aura 
and ahaprt (or thrar (ilaarnta Soar o( thrar aatrnala and 
aura arr racrllrnt (or crrtain awrrping condition». Soar 
arr tor aprcialiard work. Othrra do a (air job ovrr a widr 
rangr ot conditiona. Thrrr arraa to br no univriaal (ila- 
arnt brat (or all conditiona. A arlntion guidr hai brrn 
prrparrd (or thr (ilaarnta rvaluatrd In grnrial, thr drnar 
fill  typr of pickup brooa obtaina thr brat   rraulta. 

Thr objrctivr of thia taak waa to drtrramr thr rrla- 
tivr ariu and rconoay of vanoua typra of ratrrnal protrc- 
livr covriinga for uadngraund artal, cold pipra in thr 
highly corroaivr aoil at thr Naval Ordnancr Trat Station, 
China  Lakr,  CallforaU. 

A highly corroaivr arra of the atation waa arlrctrd aa 
a trat aitr. A artwork of a nuabrr of trat pipra with 
»litlnrnt coaarrcial protrctivr covrrlnga waa tonnrctrd to 
an raialini cold watrr linr and tralrd for A4 aontha. 
Included in thr teat aa control were bare pipra of galva- 
niard ateel, black ateel, and copper. Vtaual inapectiona 
through teat holea were aade periodically to detenamr the 
progreaa of corroaioa. At the end of the teat, all pipra 
werr    rosovrd   and   brought   to   NCIL   for   doar   eaaamalion. 

Final reaulta ahowrd no corroaion on galvanltrd atrrl 
pipr that waa factory-wrapprd with rram-iaprrgnaird glaaa 
cloth. Thia covrring la vary difficult to daaage and 
lapoaea no aperial handling or inatallation requneaenta. 
Hlack ateel pipe that waa wrapped with black Polyvinyl- 
chlorid« plaatir tap* waa in eicetlent condition. Kitreae 
care waa neceaaary during inatallation to prevent cuta or 
nlcka in the tape. The black ateel pipra protected by 
bttiaaiaoua coating, cured gilaoattr, and unrurrd gilaonltr 
bad deteriorated badly. 

»•Hi 
Kaponrntial  Curve Fitting With Appl icat lona,   Srp  1461, C    E 
Hayo, W   L   Wilcoaaon,  AD 4314*3 

Thia rrport prrarnta a arthod of raponrnt lal curvr 
fitting to raprnarntal data It conaidna thr caari whnr 
thr (unction trnda aayaptot ically to rithn a conatanl ilopr 
or aaaiaua valur aa thr abaciaaa brcoara largr Thrrr 
aodrla and thnr grnrral fora havr brrn drvrloprd tor thr 
application o( thi$ avthod. Drnvationa, Lolutiona (by an 
itrratrd lra«l »quair» arthod), and applicationa o( Ihr 
aodrla are prearntrd, and coaputrr prograa liatinga, flow 
chart«, and aaaplr problraa arr  mcludrd 

I-M3 
Teat  of tirraan Sand-Typr  Filtrr,  Nov  ItiS,  J. 
AD 424»; 

N    Strphruaon, 

Thr ahrltrr njuipawnt drvrloprd by thr Artoa Nackinny 
Coapany o( Grraany aprcitira a aand (iltrr which mCL rvalu- 
atrd with rrapect to ventilation charactrnat tea and r((rc- 
tivraraa in protrctiag a ahrltrr (roa thr hot blaal of a 
nuclrar rxploaion. 

Thr hrat-abaorbing charactrnat tea of thr aand wnr 
atudir« undrr conditiona aiailar to a nuclrar blaat, by 
aubjreting thr filter to blaata of hot preaaunird an 
Hrat-ahaori't ion charactrrlat ira were alao atudird, in 24- 
hour trata aiaulatmg night and day, when ventilating air of 
varying   teaperaturea   waa   paaaed   through   the   filter      Thr 

«-J5 



s4n*i   proved   t«   br   an   excellrnt   hr«t   •bturbrr,   ■«intaininit 
thr outlrt  trwfrrttuir <t  an accrptablr  Irvrl. 

Snur a ftand filter is not a positive closurr device, 
it hai a iypliat reapontf fur a given iBpulse, and the 
responie depend! on its phyncal charartertitica. Cunae- 
((uently, if a filter i> to be clataified <i aafe for a 
certain overpressure and tiae duration, the filter as a unit 
should be pretested or the sand Bust be very carefully 
graded and utched against control saaples. 

11-264 
Coaputer Calculation of  Dose Rates in Two-Legged Ducts Using 
the    Albedo    Concept,    Oct    1963,    J. N.    Chapaan,    AD 422911 

This report gives the results of calculations of gaaaa- 
ray dose rates in two-legged rectangular concrete ducts. 
The calculations were perforaed on an IBH 1620. They are 
based on the differential dose albedo and include wiltiple 
scattering effects. The results of the calculations are 
coapared with expenaental data for ducts whose widths vary 
froa 11 in. to 6 ft, using Co-60, Cs-137, Au-198, and Na-24 
gaaaa-ray sources. The calculated dose rates agree to 
within «301 for all ducts and all sources, except for saall 
ducts with CS-137 sources, ducts with very short first legs 
(Ll/W   less   than  or  equal   to   1.33),   and   for Au-198   sources. 

11-265 
Teaporary Polar Structures - Maintenance Shelter, Nov 1963, 
J. B. Caaa, AD 424S4; 

The need for laproved facilities for equiparnt aainte- 
nance and repair in teaporary polar caaps resulted in the 
developaent and evaluation of a packaged aaintenance shelter 
for these caaps. The shelter, a 21- by S6- by 12-ft build- 
ing with a heavy duty floor, was designed by tHDL NCKL 
equipped it with a steel beaa foundation, a heating and 
ventilating systea, an electrical systea, and shop equipaent 
and tools for the general aaintenance and repair of all 
types of transportation and construction equipaent generally 
associated with polar operations. 

Prototype shelters were tested and evaluated at Squaw 
Valley, Calif., Point Barrow, Alaska, and HcHurdo Sound, 
Antarctica. It was concluded fro« these tests that the 
shelter and its outfitting is well suited for the aainte- 
nance and repair of equipaent at teaporary polar caaps and 
that it should be included as a facility for such caaps. 

R-266 
Evaluation   of   Hurray   and Tregurtha Model  9D-200   Propulsion 
Unit,  Sep 1963,  A.   L.  Scott, AD 419049 

Tests were aade to deteraine the relative aerit* of the 
Hurray and Tregurtha outboard propulsion units, aodels 
90-200 and 06DH, for shallow-water operations. The 9D-20O 
was designed to replace the heavier and «ore expensive 06DN 
for use on warping tug* in aaphibious operations. Its 
principal features are autoaatic hydraulic tail-section 
elevation and a aaaller propeller, which enable it to work 
acre efficiently than the 06DH in shallow water. Tests at 
NCEL indicated that the 9D-20O is lore reliable and reais- 
tant to daaage in shallow water than the 06DH bit that in 
deep water the 06DH develops acre thrust. 

cubicle. Double bunks or shift use of single bunks aay be 
used, with two aen sharing a cubicle, to increase the caap 
capacity for short periods. 

The basic building is the Jaaesway shelter, variously 
outfitted for uae as quarters, aessing, galley, utilities, 
adainistration, cowunicatioos, aedical, head, laundry, and 
storage facilitiea. A portable aaintenance shelter was 
developed for aaintenance of caap equipaent. Specifications 
and reduced scale drawings for the caap have been published 
in NCEL Technical Note N-S00, "Specifications for a 2S-Han 
Pioneer  Polar Caap." 

H-/bb 
Sea   Test   of  a  Spread-Moored   Landing  Craft, 
O'Brien,  B.  J. Muga, AD 442601 

Jun 1964, J. T. 

Sea tests of aotion and aooring force were conducted on 
an LST (landing ship tank) of about 4400 long tons displace- 
aent. The LST was spread-aoored by six 2-1/16 in. and one 
1-1/4 in. (Port Breast) stud-link chains in about 45 ft of 
water in the open Gulf of Mexico about 65 air ailes south of 
New Orleans, Louisiana. Water-level variations at a single 
location, ship rotations and accelerations, aooring force, 
and wind were aeasured in sea states of 2 and 5. Three 
recordings of 38, 62, and 67 ainutes duration were analyzed, 
using tiae-series techniques to piovide apparent aaplitude- 
response operators for all of the ship's actions and the 
aooring force. Those for longitudinal aotion coapare well 
with those obtained by use of theory. The aost probable 
aaxisHia-aotion aaplitudes in sea state 4 are found to he 
1.7, 1.1, and 1.8 ft, respectively, in surge, sway, and 
heave, and 3.43 and 0.61 deg, respectively, in pitch and 
yaw. Roll was aeasured only in sea state 2, with a corre- 
sponding aaxiaua of 2.2 deg. In sea state 4, the aa>-aua 
wave-induced tensions aeasured were 85.1 kips in the port- 
bow chain (consistently the doainant chain) and 9.9 kips in 
the stern chain. The initial tensions in these chains were 
30.8 and 7.5 kips, respectively. 

R-269 
Ignition Interference 
Brooks, AD 425361 

Autoalara Systea, Dec 1963, J. L. 

At electroaagnetically sensitive Navy land installa- 
tions it is often necessary to detect, quickly and easily, 
an electroaagnetically offensive vehicle as it enters the 
sensitive area. This report describes a device called the 
ignition interference autoalara systea which haa been 
deaigned to fill this need. The systea, intended for 
installation at the entrances of sensitive areas, is 
designed to detect electroaagnetic interference above a 
predeterained level within a given radius, and to autoaati- 
cally give an optional visible or audible signal. 

The results of n extensive evaluation of the systea 
both in the laboratory and in the field show that It is a 
very practical device. It can detect a noisy vehicle, and, 
under controlled conditions, can rapidly aeasure vehicle 
interference to the requireaenta of M1L-L-16910A. 

R-270 
Reissued as N-557. 

R-267 
A 251an Pioneer Polar Caap, Oct 1963, G. E. Sherwood, 
AD 421929 

A 25-Ban pioneer polar caap was developed to provide 
coafortable living conditions during periods of occupancy up 
to one year in the Arctic and Antarctic. The raap design 
includes structures, air conditioning, water supply sanita- 
tion, and other such facilities integrated to fora a unified 
functional coaponent. The basic caap was designed for 
25-aan occupancy and expansion in 25-aan increaenls to • 
100-aun   capacity.     Each aan  is provided with an   individual 

R-271 
Epoxy   Sealers   and   Bonding   Ageuts   for  Concrete,   Mar   1964, 
R.   L.  Aluabaugh, AD 434197 

The Laboratory investigated epoxy resins as a general 
class of aaterials for sealer coatings and bonding agents 
(adhesives, caulking coapoundt, and crack fillers) for use 
in the construction and aaintenance of concrete and 
concrete-aasonry structures. 

Sealer coatings: twenty-four epoxy and standard sealer 
coatings    were   applied   to   three    representative   types   of 
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.v<mirtr %yry imrn* aaj thr tu«t#J »pecimra» wrrr p#riadi- 
rally mrd fof rostiag Jrtn I»I<I IUII xij laaror.l to drlrr- 
■ in» vatcrpraofmt dMracUriltlct 

KoiiJin« agrnli t»a »poly huiidiiif a|riit> M»n ir.lcl 
(or u«r «■ «klbrktvr», laulkiag cuflpvuoda. «ad Cfttcfe lilln» 
and an rlrvrmh as a caulking roapound or crack liUrr. Thr 
»f(acli*»a«as ol thr bonding agvuta »aa Jnnmiurd by gluing 
cul concert» lloaural, abrar. aad teaaila apeciavna togrtbei 
and loading tbo apnciarna until (ailurr occurred Reautla 
oi tbaa» taata abo« tbat ihr atrrngtb of rpoay bonding 
«genii la noraally auprnor to tb« canrrrlr to which they 
arc bonded, and tbua tbia ctaaa of «atariala abould prove 
eatrattely uaeful aa adbeaivea, caulking coMpouoda, or crack 
fillera  (or concrete 

t-112 
The   Panoraaic  Spectruft  Aaalvier  a«  aa  KM   Neter,   Dec 
S    J    Woolen,  AD 42S7SI 

IM3, 

Thr panoraaic apectrua analyier provide« « higbri 
«ignal-to-noiae relationahip lh«n n normally «v«il«ble in 
other Ull-aetauriug devicea. Thr vide aueep range providra 
bettrr ident if icac ion and aci^uiaitioa of the EN1, and thr 
narrow aaplitirr bandwidth rraulta in a higher gain. Thia 
report dcarnbea the iiurm«! oper«tiiig procedure« (or the 
equipaent, eenaitivity, b«ndwith, «nd input lapedance of the 
ayatea. Alao covered are (leld-mtrnaity aeaaureaenl«, 
operation«l charactenatic«, «nd bow nearly the unit« aeet 
the «pecidcAtiun«  and  reco^aeadaliona 

»•273 
(valuation    of   the   AK IWi-lS.'   RFl   Netet.    Nov    l«t>), 
Wooten,  AD 4242M 

S.   J 

Thi« report cover« ■e««ureBent« «nd obarrvationa of the 
unit'« input lapedance, «enntivity, bendwiJtb, rflertive 
(rrqunuy range, attenuation control) tuning control, aeter- 
mg (unction«, power re<|uireaent, oprr«tion«l charactert«- 
ttc«, «nd an «««exaent ot how nr«tly thr aeter aeet« the 
requireaent«  «et  by  the  contrect  «peci(ic«tion« 

The fiiadaaental deaign of the «M'WI-ls; over the 
O.1S-I0O0 Nc rang« Bake« it a deairable inttruaent (or field 
uae, but further developaent would be needed for it to aeet 
operational  and  reliability  requireaeal«. 

lo««y conductor w«« inalatlrd on a )-a-If, l-ionduitor, 4-kV 
powrt linr on San Nicola« laland, off thr co«>l ol Soulhrm 
California 

Attrnuation rairrdrd that rrp\>rlril toi Ihr Kurt Nu«- 
chuc« to««y linr, «I lir^urn« ir« brlow 1 Nc, «nd w«» r^ual 
or grratrr at highrr I resume ira Thr «trandrd conduit or'a 
rKrct on attrnuation la diaiuased, and curve« «rr tm ludrd 
(or coap«ring thr «ttrnu«tiun o( «olid «nd «tr«ndrd lunduc- 
tor« wrapped with loaay tapr Aabient noiar Irvrl« arr 
»hown 

»•ilb 
Polar    Conatrurtion   Ei|uiparnt 
UM.  S    f.    Ci((ord.  AD 423710 

Utility   Srrvicr   Slrd,    Nov 

Uar in NCCL lirld oprtationa in Al««k« and Antarctua 
«howrd thr utility arrvirr alrd to br an raarntial pifir ol 
«uppoit riiuipaent lor building con»t rui t ion. (re and «now 
runway conat ruct ion, rngnir «tarting, and (irld rrpair ol 
rtjuiparnt in air traprtaturra down to '44 I. It wa« con- 
dudrd that it «hould br «doptrd a« a atandaid itra lor 
polar con«truction oprration« 

»-277 
St«lic «nd Dynaau Pl«tr-lr«ring Tr«t« on Dry Sand Without 
Ovnburdrn, Jan I«b4, C. K Whitr, AD 42SJ32 

Ihr NCEL Atoaic Hail Siaulator 1« intended (or tr>ting 
braaa, braa-cotuan connectuna, and othn rrlativrly narrow 
«tructur«! rlrarnt«. This rrport drscnbr« thr «uccr«>(ul 
adaptation ot thr aiaulator (or providing dynaaic load» on j 
branng platr on aand and prraent« «oar trntalivr rrault« a» 
« pteliamary part o( Taak YFOOS Ot.OJ 402, "Fund«arntal 
Behavior o( Soil« Under Tiar-Deprndrot Lo«d«." The dynaaic 
bearing capacity o( a It-in.-diaa bearing platr on dry «and 
without overburden wa« 901 higher than the «tatic br«ring 
capacity. Alao, thr dynaaic bearing aodulu« w«« iun«idrr- 
«bly highrr than thr atatic, eg, 226 p«i per in dynaaic 
vrr«u« 137.7 p«i per in «tatic at 0 Vin platr srttlraent 

K-2 7« 
Static Loading o( Saall tuned Archr«, Jan lVb4, 
Allgood, N. L Cill, AD 4293)2 

J    R 

1-274 
Nodal  Studtea of  Large Vented Opemnga 
OS.  Teague,  AD 4J422] 

Phaae  1,  Nar  1464, 

To drtrrainr the opt tana conliguration of pita for 
protecting generator« fro* blaat loading, teata were con- 
ducted uamg the NCKL 12-in. shock tube. The effects of 
overpresaure and dy-*«ic prrssure were considered sepa- 
rately Various parapets and covers (including grating« and 
sponal «trurturea) were iaitalled around or over the pit 
No parapets or rovers were found that appreciably reduce the 
overpreasurc in the pit, but all reduce the dynaaic presaure 
to soac extent. The .'«raprt» aake the least reduction, and 
thr (ratings the aoat. Sp«ci«l structures, such aa louvres, 
reduce dynaaic pressure by various aaouat« according to 
their drsign, but «lapl.. ity and effectivene«« sake the u«e 
of  grating«  appear aorr proaiaiag. 

Static and dynaaic trat« h<vr hrrn prrlorard to »tudy 
thr behavior of «aall bunrd archr« Thr objrctivr ol thr 
work wa« to gam inforaation which will «rrvr a« « guidr in 
developing denign aethod« for underground «true turn Thi« 
report dr«cribr« thr static trsta, thr pnar purpose« ol 
which were (I) to obtain infonaation on thr behavior of a 
«tatically loadrd aoil-arch «yatra, and (2) to provide data 
for coapanacn with th«t froa a «lai^r «y«lra subjrctrd to 
bl«. t  loading 

r^r trat configur«tion con«i«trd of two contrramou« 
srai.lrcular archra rach 30 in. in diaartrr bunrd in dry 
aand with 6 in. of covrr over the crown. The ar.he« «rrr 
identic«, except (or diKenng (ooting widths. The rut 11 r 
«Vitra wa« contained by thr NCEL Atoaic Blaat Siaulator Pit, 
which 1« 9 It by 10 It in plan and 12 (t drrp Static loada 
up to 2S pai wrre applied to the aurlacr of thr aand aa 
various araaureaent« were being aadr. 

«-27S 
Evaluation   of   an   laproved  RFI  Suppressing Power  Conductor, 
Jan 1«64, D.  1. Clark, J.   L. Brooks, AD 4271(9 

An laprovrd power conductor for suppressing radio 
frequency intrrfrrrncr (RTI) was developed, conaiating of 
no. 2 AW! atraaded copper «rapped with two layers of 7-ail 
silicon iron (SIFI) aagnrtu- tape «nd a S0-ail eittru<*'j 
polyvinyl chlonlc jacket. To evaluate its capability for 
attenuating   RTI   and   its   resistance   to   deterioration,   the 

R-27« 
River Barge Concepts tor Fuel Transport, 
Town». AD 349(69L 

Apr 1964, », C. 

The purpose of this task is to deteraine the ao«t 
practical and econoaical equipaent and arlhod« for tran«- 
porting fuel by vater downatreaa on thr Nekong River (roa 
Nong Khai, Thailand, to Savannakhrt, Lao«. Pontoon bargr« 
were «tudird and teated and unit hull bargr« wrre «tuJied a« 
vehicle« (or aoving (uel on the river when the current i« 
(roa S to ( knot« «nd thr water depth range« Iroa 6 to 
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11 ft A uml hull b<r|r ■t <iU,IK)0-|<l xpoiiy tan br 
detiiord l>' «rrt the toodllioos of 5- to 8-knot turrrnt 
»per«!   tu 6-  to   li-ft  wjtrr. 

Thr JS.OOO-gjl ««rgo ijpjiity tt lo« iuapjrril to the 
rttlMtrd 12,000 g«l f turl nrrdrd to propfl thr b*rge. 
Thr   nel   furl   transportrd  prr   ton  of  btrge   li   only   136  gjl 

Thr unit hull b«rgr brttn fulfillt Ihr ■prrd mjuitr- 
■roli of thr t-ikk objrrtivn It rr<juirrf Irts horsrpovrt 
4i..J j t orrmpoiuJiogly tajllrr furl lODi'jflption to transfrr 
frr«trt i|u«nlitirB of furl in a ihortrr tiar. Its 40,000- 
f«l i«p«(ity «JV providr 4 tunvport lyitra ninr t iar» 
grratrr thjn ihr pontoon t^rgr »y&tr« Irrlivi.Jujl audulrs 
L«n br ulili/rd in lonttruiting thr unit hull Mii> wuuM 
be j distintt jdv4nt«gr in ■nuai/ing «iirably tt*r «nd in 
<trcrr4«ing thr co*t  of  trantporting thr b«rgr« 

II-280 
Prrwability   of    Cor«!    Contrrtr,    Jun   19*4,   W    R     Lonun, 
AD 60I444 

K-iSJ 
Utrral   Thrust   on  Pit«,   Jon   1964, I.    W    Hellrr,  AD 601894 

Thr ubjrctivr of this task is to obtain thr in'placr 
proprrtirs of drrp soil drposits with relation to pile 
foundations subjrctrd to lateral thrust which will result in 
thr vrnfiration of thr Palaer-TtuMpson theory for piles 
subjected to  lateral  load. 

Latrral-load tests have been conducted on 16-in -wide 
piles in a sand fill and a natural clay deposit Incre- 
■eotal, repetitive and sustained free-head and fixed-head 
loadings were applied to a single pile instruaented with 
soil-prrssurr snd pilr-irflection gages. Laborstory soil 
tests   wrrr   rondurtrd  on  saaplra   froa   the pile  test   sites. 

Thr rxprnarntal rrsulta indicatr that thr pile-soil 
systr« dors not rrspood rlastically to a latrral load. 
Sinte thr Palarr-Thoopsnn theory is preaised on elsstic 
pile-soil behavior, venfirstion of this theory has not been 
athirvrd 

Thr watrr prraeability of hardened coral concrrtr was 
investigated to learn thr rffrct» of «n drsigu factors. 
Thr mdrprndrnt vanablrs were aggregate typr and sourer, 
watrr-<r«rnt ratio, cr«ent content, and poxzolanic attaix- 
ture. The coral aggrrgatr conaistrd of crushrd corallinr 
liaratonr fro« thr rrrfs at Eniwrtok and thr lagoon at 
Kwajalrin. San Cabnrl Hivrr aggrrgatr frob thr wash nrj- 
Irwindalr, California, was usrd in Ihr rrtrrrnir «ixtures. 
Kach aggregate was hlrndrd to «unfura to a gradation based 
on Weyaouth's theory of partulr intrrfrrrncr, the aaxiaHia 
size was 0.^ in. The net watrr-crarnt ratios wrrr C. 40 and 
0 70 by weight Thr crarnt factors wrrr k.i and 9 0 bags/ 
cu yd of concrrtr Calcinrd opalinr stair froa thr vicinity 
uf Oavrnport, California, was usrd as the adaixturr which 
replaced Zbi of the > raent by volua» All aixtures lon- 
tainrd Typr  I  Portland crarnt  and fmk aixing vatrr 

Thr usr of calcinrd opalinr shalr, as a partial 
rrplaceaent of Portland crarnt, srrvrd to aakr the coral 
concrete test speciaens stronger, aorr vatrrtight, and awrr 
daa^i-proof than was othrrwisr possiblr, all othrr factors 
being e<|ual. 

R-^81 
Failure   ffodrs   of   lapact-Loadrd  Footings  on Drnar  Sand, 
1964,   L    W.   Nrllrr,  AD 4^8283 

Jan 

This rrport rrvirws thr currrnt (1 Jul 1963) litrra- 
lurr. suaaanzes the various static and dynaaic failure 
aodes observed by several investigators, presents an analy- 
tical technique which explaina the obsrrvrd failure aodes, 
suggests that the failure aodr is drprndrnt upon the footing 
acceleration during the lapacl loading, and defines the 
liaiting footing accelerations aasociatrd with thr two aajor 
fai lure SK>des. 

R-282 
Dose  Neasureaents   for  Neutron Streaaing  in Ducts, Nar  1964, 
D.  R.  Doty,  AD 436183 

The purpose of this report is to describe an operating 
facility and present soae prcliainary findings concerning 
thr streaaing of neutrons in ducts of protectivr sheltrrs. 
Thr rxprnaental results are coaparrd to a siaplifird theo- 
retical treataent using thr albedo approach. Dose aeasure- 
■rnts werr oblainr in a 3x3-ft concrete duct for thrraal, 
2.S-aFV, and 14 7-arv neutrons using a 12-in. spherical 
rnrrgy-mdrprndrnt doaiaetrr. In the second leg, for all 
rnrrgirs, thr dose was found to have a higher drop-off than 
thr theory predicted. Reaaons for the discrepancy arr 
rxaained and a coapanson of effective albedos is aade for 
various energies. 

R-284-1 
Structures in Deep Ocran, Engineering Manual for Undrrwatrr 
Construction, Chaptrr I, Introduction, Mar 1964, W. J, 
Tudor,   AD 600306 

The objective of this aunual is to provide inforaation 
on rnvirooarnts, systras, and techniques relative to con- 
struction in deep ocean areas. Developaents in Naval war- 
tarr havr placed eaphasis on thr deep ocean arras as an 
operating rnvironarnt. Consrquent ly, in support of thrsr 
oprrations, there ü a nrrd for knowlrdge coocrrning aetbods 
of construction in thr drrp ocean. Inforaation has brrn 
providrd by scirntists, rngineera, and offshore oprrators, 
rsprcially thoar rngagrd in prlroleua production. 

R-284-2 
Structurrs in Deep Ocean, Engineering Manual for Underwater 
Construction, Chapter 2, Deep-Ocean Environaeot, Mar 1964, 
W    J.  Tudor, AD 6003C7 

Trchnological developaent indnalrs that auch of the 
Naval warfare of the future will occur at deep ocean depths. 
The objective of this report is to provide inforaation on 
environaents and to describe systeas and techniques drvrl- 
uprd for construction in drrp ocean arras. This chaptrr 
contaips rnvironaental knowledge pertaining to waves and 
currrnt action, salinity and teaperature variations, bottoa 
topography, aannr organisas, cheaical and physical proper- 
ties of sea water, etc. In order to treat all of this data, 
it was convenient to first locate and distinguish the oceans 
and then describe thr ocran bottoa and ocean contents before 
finally describing the dynaaic factors acting on the oceans. 

R-284-3 
Structures in Deep Ocean, Engineering Manual for Underwater 
Construction, Chapter 3, Reconnaissance and Positioning, Mar 
1964,  T.  T.   Lee, AD 600305 

In deteraining surface position froa landfall, the two 
chief arthods are thr optical (sextant-angle fix) and thr 
rlectroaugnetir aetbods. Electroaagnetic aetbods involve 
rad-r and other techniques such as the trl luroaetrr, ray- 
dist, and geodiarter. In deteraining position froa a point 
out of sight of land, celestial navigation is the general 
aeasureaent. Electroaagnetic techniques, such as Sboran and 
Loran, are effective for long-range accuracy (distanrea 
between 50 and 1400 ailri). Lorac is considered to br one 
of the aost sccuratr long-range (500 ailes or greater) 
positioning svstras. Various acoustical systras can be used 
in deteraining position when out of sight of land, but the 
systra which will enable ships to obtain accurate position 
regardless of rsnge and distance fro« land is the newlv 
established satellite navigation systra, "Transit" (under 
drvrloparnt), which will eventually reduce position error to 
as little as 150 ft. In deteraining relative position, 
bottoa   to  surfscr,   various  scoustic   systeas   such  as  sonir 
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pingcrt have been uird. Hire •uundini, undervater land- 
■arker, and buoy ayateaa includini the new nuclear-powered 
•onar beacon ayatea (for uae at depths to IS,000 ft) are 
other aethods for eatabliahinf relative bottoa to surface 
position. 

Naintaining a position relative to an underwater con- 
struction site represents a aajor problea to the construc- 
tor. Factors involved include that of a suitable aoorini 
systea. Conventional anchor cable systcas are coaaonly used 
for depths less than 6,000 ft. For greater depths, the U.S. 
Navy Bureau of Tards and Docks has devised a special deep- 
sea aooring systca. Surface-propulsion aooring systcas have 
been uaed successfully in deepwater by providing working 
vessels or floating platforaa with directiouslly controlled 
power units. Sonar buoy systeas sre often provided to help 
asintain position. Tugboats have been used to aaintain the 
position of a ship or platfom during short-tera opcrationa. 
The surfsce position of s deep-ocean structure can be relo- 
cated by a sstcllite systea or by conventional aeans with an 
accuracy of ISO ft to 3 alles, then, electronic devices such 
as Raydist, sonar searchers, and television sets can be used 
to relocate the exact position of s structure. 

11-284-7 
Structures in Deep Ocean, Engineering Manual for Underwater 
Construction, Chapter 7, Buoys snd Anchorage Systeas, Get 
1965, J. E. Saith, AD 413928 

Technological developaents sffecting Nsval warfare 
requireaents snd the deaands of scientific prograas have 
directed eaphasis on structures in deep ocesn areas. The 
oversll objective of this aanual is to provide inforaation 
on environswnts, systeas, and techniques relative to con- 
struction in such areas. This chapter contains data on 
buoys and deep-water anchorage systeas for the restraint of 
structures on the surface, on the bottoa, and at interae- 
dista levels. New concepts are considered, as well ss 
extended uses of conventional süallow-water anchorages. 
Types and uses snd the fabrication, instsllation, protec- 
tion, and aaintenance of proaising systeas sre discussed 
froa the standpoint of deep ocean applications. 

R-2SS 
Young's Modulus of Elasticity and Poisson's Ratio of Plain 
Concrete, Apr 1964, V. L. Cowell, AD 434917 

Dynaaic and static deterainations of Young's aodulus 
snd Poisson's ratio «fere aade on concrete cylindera to 
establish a relationship between the two aethoda when 
applied to concrete test speciaens. Three curing condi- 
tions, three sixes of cylinders, snd two strengths of con- 
crete were used; the cylinders were tested st 2, 4, 7, 12, 
snd 24 weeks froa the casting date. Dynaaic valuea were 
calculated froa the fundaaental transverse, longitudinal, 
and torslonsl frequencies of the speciaens. Ststic values 
were obtained by the NCEL coapressoaeter-extensoaeter, 
surface-aounted strain gages, and an NCEL-developed hoop 
transducer. 

There is no constant relationship between the values 
for Young's aodulus of elasticity and Poisson's ratio for 
concrete ss deteralned by static and dynaaic aethods. The 
relationship changes with the age and curing envlronaent of 
the concrete. It is recoaaended that a ststic aethod be 
used In the deterainatlon of Young's aodulus of elasticity 
and Poisson's ratio of concrete. 

R-286 
Modified T-S Barracks - Controlled Cliaatlc Heating Studies, 
Hay 1964, C. R. Hoffaan, AD 600619 

This report presents the results of controlled cllaatic 
heating studies conducted on the aodlfled T-S barracks 
developed for polar use. The studies encoapassed three 
areas of Investigation: (1) heat-loss snd heat-transfer 
analyses of the structural shell using electric heat sources 
and forced convection, and a theraodynaalc evaluation of two 

different ceiling aaterials, (2) evaluation of the radiant 
hot-air floor plenua b'ating systea dejigned by the Aray 
Engineer Research and Developaent Laboratories, (3) evalua- 
tion of the overhead duct hot-air heating, ventilation, and 
hualdification systea for use in the NCEL-developcl teapo- 
rsry polar caap. 

R-2S7 
Test   of   Aluainua   Connections, 
AD 603421 

Jun 1964, S. K. Tskahashi, 

The aajor objective of the task was to evaluate the 
stibility of high-strength aluainua connections with 

parent awabers in sluainua deckhouses. Additional objec- 
tives were to ver.-'y experiaentally the design techniques 
for < tail connections used by the Bureau of Shipa and to 
deteralne the structural respinse of these connections so 
that a realistic design of sluainua fraaes can be executed 
rapidly by ship designers. The deckhouse wss designed to 
withstand a load of 10 Ib/sq in. which is the equivalent of 
974 lb per linear inch on the lateral surface of the col- 
ixana. 

Six different types of aluainua aeabers, each with 
different types of connections, were subjected to uniforaly 
distributed ststic snd dynaaic loadings. The configurations 
of the aeabers were T-shaped, L-shaped, three beaa-coluans 
of different depths, snd trsnsverse beaa-coluao. 

The tests deaonstrated the slgnificsnce of buckling 
failures of aluainua aeabers subjected to static and dynaaic 
loads. The 8- and 10-in. beaa-coluans failed by buckling of 
the coapression flange. Buckling occurred at the re-'ntrant 
cornera of the T-shaped and L-shaped connections. Lateral 
buckling of the coapression flsnge of the coluan between the 
transverse beans occurred. This aeaber was re-designed to 
correct this Isteral buckling and subsequently perforaed 
satiafactorily. The node of failure of the various connec- 
tions und-r dynaaic losds wss essentially the saae ss the 
aode of failure during the ststic tests. 

R-288 
A Teaporary Polar Caap, Mar 1964, G. E. Sherwood, AD 434217 

A teaporary polar caap was developed to provide coa- 
fortshle living conditions for periods up to S yr in the 
Arctic and Antarctic. The caap deaign included structures, 
air conditioning, water supply, sanitation, and other facil- 
ities integrsted to for» s unified functional coaponent. 
The bssic caap was designed for SG-aan occupancy and expan- 
sion in S0-aan increaents to a 200-aan capacity. Each sun 
is provided with an individual rooa. Double bunks aay be 
used, with two aen shsring a rooa, to Increase the caap 
capacity for short periods. 

The building unit is the aodlfled T-S, variously out- 
fitted for use as quarters, aesslng, gslley, utilities, 
adainistratlon, coaauni cat ions, recreation, aediral, hesd, 
laundry, and storsge tscilitlea. A duplex concept is used 
by which two building units sre joined end to end by s 
service core which houses an air-conditioning systea, hesd, 
and laundry, to for» s basic building. A T-SH aaintenance 
shelter is provided for aaintenance uf caap equipment. 

Specifications and reduced acale drawings for the csap 
have been published in NCEL Technical Note N-S40, "Specifi- 
cations for a Teaporary Polsr Caap." 

R-289 
Gaau-Ray  Streaalng Through Ducts,  Feb   1964,  C.  H.   Huddle- 
ston, W.  L.  Wllcoxson, AD 430603 

A survey Is presented of the current ststus of experl- 
aental and theoretical Investigstions of the problea of 
gaaaa-ray streaalng through air ducta in concrete. Data are 
tabulated and plotted for a variety of experiaents. Coapsr- 
laons are aade between theory and experlaent, inconsisten- 
cies are pointed out, and areaa needing further investiga- 
tion are indicated. 
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KNt -shir Mtitg Kl If * t i vrnr»» »«I Cft^tfl -Si11 Ji\r»l bu iMtttMi 
N«v   l«M,   M    A    l«»ittri.   Ml MOOS 1 

r»» tlrtriauif t hr t OBI «n«) »ti i. : ,i» u^ < I ( c. i ivnir«» 9\ 
• >t|>pri >a^r*yiM   i«t gr   ■urlAv*«,   •   pkyvmad   iirtirtyr«   m.t  « 
l»*(»rt     S*i t d     wr» i*     » o|>prt   MM Jiyrtl fo     .|rl ri«ntir     t hr    til 
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kfAthri     t<M    Irn   vr«lk fhr   «.N.WU«    IHrV^AI«    l*M    Ihik    rO«B 
W4t 4: n ah «i JOO h« 

M.i.iiil Aix.\ tahoi rocll uulit«tr t'iii it )■ ««Mr 
v«t>rnRivr lo t it|«|«ri - k|M «v » |itvtii>.>tl i o«« l IMH I .< huy 4 
IM i f i!>i i» airtl    i>i»r N>WWI ,     »I      i»     m*ir     r» OMMti 41     I •- 
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irj»l«tr   ihr« 

II* 101 
flt'tri I ion   i>|    HMl I li g    Hiit-V« ,    Nrl     i.    St*\ t'lut   Kat utg    hik^rt 
lion. AIM   UM. K    w    ^rlike, Ah 4Uill 

Thti ik thr thiitl ot A kritrk ot ir)»oita on Ihr i'it-trt 
turn ol MUM ing huovB Mtlrru Irml IHIOVB »rtviug Ihr tlrrl 
tu noilh San l^trgo Hay wrir givm I hr 11 ar\ oiitl laling lei 
aaKMini s| t oal mg «Irt r i IOI at ton, Ctfrroa I Ml »I atrr I, ami 
rouliitg Ihr «oattitg «valr«k »I rtghl »1 Ihr huov* «>rir in 
gootl . (%ntlil ton, a t K ahowr«! v^i v tttg ttr gi fr» ot ah^lrt a I 9 
ilrtn i «tal ii>tt, aiitl MW WAi I« hatllv ilrt <-i tot at r I lhat it ha>l 
It* hr trah<vrkl 11 OM »r I VI« r hto «rt » ot I ' I rat )Mnr I ■> 
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h>l I   Nnrnratr   II n 1>OI 

i>iir ot Ihr Ihirr tal hodu pr«l#l I ttMt av^trak on tritl 
huovk vgi initlnrtl kn««|tri at tvr hhrn thr iraiolr giouni) .ah)r 
t oitnrt t ion   Ml    IM .'Km    Ittoar   hy   a   khtp Fhr   two   tat ho.tii 
pit^trt t i.-n »Vktraik t hat traia wirJ o|>r i at r Jrt r; irJ i tiki mg in 
Ihr mihatrigrtl four rvrn though Ihr htioya hatl a pottttttal ol 
■ * 10  m\   ijitttri   than   Ihr   «Irmtrtl   H%0 

Shot k Ah^oi hn Svatrai |«i loititrt t tug ; > l- t auarwjiv 10 IST, 
V|M   1004,  K    i     fowiif.   ti    D    MtlVttgall.   M'  4M0I0 

Sut t ahlr grai ami trt hiiit|urk ai r itrrtlrtl toi t oitur« I tug 
an IS!' to a »xl- poHlnoa t auarvav lit Ihr attt t Thirr aithotlk 
ol     roitnrt t ton    wnr    tlrvrlo|trtl    .tutl    |r»trtl Irat     imultk 
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»■ liulrit (itt« ohan VAl ton» ot I hr »hot 4 abaot hrt IMI gr tint mg 
tnl»    thai    Ihr    ayatrw    li    trakthlr It     |i    t rt oawriutr.l   lot 
tu-arivit r  Iraltng 

t tt«|iutri      Akkrk»«M'til 
Kv.ln . Biam 

<l     hut Irai     l^Magr,     Nay     Mr-.     U     H 

K trt l itttiu    Mrt ItotU    It    tVtriMluiug   Yttutlg' k   Nothiltik    m.l   t'o t a 
»■■ii   >    Kat to   o|    t'otltantl    t r«rut    Connrtr.    \y»     l***,    J    H 
HcCarthy, At) 417000 

Ihr |tuipoftr ol Ihta lath waa to tlrvrUi|> tH|>i\>vr>l 
aN*l Itotlk ttM tlrl riMttuitg Yt^tug a MOtluhtk MI>1 t'ot ■•OS1 a i at to 
ol     |HM I taiitl    t r»rul     t t>tit irlr thtk    irt>ot I     Jrat i thr*    thr 
ilrvr U■('■»« ill rl tt>i I aittl |ti r»rut a I hr irault a ot t tuii|i«i «l ivr 
trat« ol vaiittu« rlntt anil atitl *rt haittt at at i attt araaui atg 
ilr^itr»   ukr<l  ott   tyltmltital   lotttirtr   a^rt tarua 

tapr i iMritl k wrtr «».ir with Ihirr arpai air awthotla ol 
aH'aaui tug ItMtgtt iitttita t aliatit KlvCtriCtl iratata.ür ktiatu 
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irBiktaittr kliniu gagr« aiul with «wthauital t tt«|<i rkattMirt n a , 
• ii. I «it ra|>ri tarnt • 1 taiiltlrvn It «uatlut n tlrv 11 r wa« 
araigitrtl  aittl   trktrtl 

K   .WO 

lutttal    Itri.l   Iral mg   ol    AtittrUt   Natluug  t'aittta.   Nat    Hr><*, 
K     W     Drllko,   A    K,   Haima.   AP -l<tH4l 

III wht tr at 11 ir It) «MI luitg pAtKla wnr ar Irv t rtl OM Ihr 
baa i a ot lahoi alt>iv Irata atttl |M rv toua I tr Itl rapn inn r toi 
I tr Ul rva'iuat to» at utly .»i MAS, futul Nugu, t a*, t tot ma Itu > 
ir|Htil Jrktithrh thru aft*! i* at lott to Iral alii|»ra ou att 
a;t|thallit tuitway ami )ttrariita Ihr traulla ol lhi*r uiilial 
utapr« t toiia »aJr w 11 htit altotit .' »ttiitha allrt *\'yl ti at ion 
IMM «t.j.. our ot Ihr am |*atiitk Mrtl ha^lv u|>oii ai^'U^atiait m 
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K-.Wft   Sii|ti>l 
tittliat   Ktrltl   IVatuig   «I   AtlttrM   Naikttig raiuta.   Nay   We'.. 
K     W     Pi tklio,    VP  01%I04 

Irthitttal Kr^otl M/00 vlrat i ihrtl thr a|i|«t teat ton ot 
trat a; i i|trk to an ti|tri at toitat ak^hall uutway aitJ irpoi trtl 
Ihnt t oiitli t ttm at thr t IMT ol thtrr twycl 4>ä^ auitlr wtthtu 
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Ä-."*l 
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^runatoii.   A)>i   l-'f--..   K     H    trarhrig,   AP  4iMH 
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lh*>10A   aprt 11 it at ion«    tit   |Uit   aittl   lattnl   t !.r  «|«rt 11 it at toiia 
tu   i'*i l        All   a m   um l «   air   tlra i tablr   aittl   havr   gtHttl   opn a 
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ii-a«; 
KrpAit     ol 
AP   ISIOU 

Httaih- Paatagrtl     Kuuwav .      >uu     I •'(•■.,     I     \oah t hai a , 
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R-29B 
Snow   Coapaction    in   Antarctic« - Road»   on   Snow-Covrrcd  Sea 
tea, Nar 1964.  I.   H.  Hoaer, AD 41411« 

Uunni tbr auatral tummfr oi Derp Frcrzr 61 tV Labora- 
tory provided cerhnical guidance to a Navy anow-coapaction 
teaa trtting the practicability of coapacted roada on anow- 
covered aea ice over HcHurdo Sound. An expenaental 22-ft- 
vide road was comtructed between flcHurdo Station and Wil- 
lian Field in October and Noveaber 1960. Thla road 
included 3 ailei of snow road, 1.4 ailea of ice road, a 
anow-wed|e transition raop between the ice road and the anow 
road, and a «now, ice, and gravel transition raap between 
the ice road and the ahore at NcNurdo Station. 

The road wa» uaed day and night for a 10-day period 
during late Noveaber and early Oeceaber by all typea of 
wheeled vehlclct including 30-ton tractor-and-trailer nga. 
It was concluded that a network of anow roada between 
NcHurdo Station and it» outlying facilitiea will iaprove the 
ground coaaunication» and tranaportation threefold between 
their point«. However, continued developaent i» required to 
iaprove the ioni.t ru> t ion and aaintenance techniquei for auch 
road». 

R-299 
Polar Conatruction Equipaent - LCP D4 Seriea C Snow Tractor, 
Apr 1964, D. Taylor, AD 436196 

Two caterpillar 04 Serie» C tractor» were purchased and 
aodified during FY63 for uae aa »now tractor» in Antarctica. 
To ainiaize the need for apare part», aodification» were 
»iailar to those of the D4 tractor with 42-in. dual-fail 
track«. The two tractor» were evaluated, and both perforaed 
•atiifactorily during SO-hr break-in perioda. Consideration 
should be given to reducing the weight of future tractor», 
but »t the sane tiae retaining the reliability of the dual- 
rail track •y«tea. 

K-300 
Underw«ter-Curing   Epoxy   Coating»,    Hay   1964, 
J.  W. Cobb, R.  L.   Aluabaugh, AD 439344 

R. w.   Driako, 

Four different proprietary undervater-curing epoxy 
aateriala were »tudied for their adheaion to »andblaated 
ateel and to a variety of protective coating«. The four 
epoxie« were all »iailar in foraulation; aajor difference« 
were type« «nd aaount of added filler«. Paira of «teel te«t 
panel« were bonded with these epoxie«. One panel of each 
pair wa« «andblaated «reel, the other wa« either «andblaated 
«teel or co«ted «teel. Duplicate bonded pair« were «ub- 
aerged in a tank of flowing aea water, one for a week and 
the other for 6 aonth«. At the end of thete tiae«, the 
pair« of panel« were pulled apart in a testing aacbine to 
deteralne the aagnitude of their «hear «trength. All four 
underw«ter-curlng epoxie« «dhered strongly to bare and 
coated «teel panels, and there wa« no loss in bonding 
strength «fter 6 aonth« in «ea water. 

R-301 
Harbor  Screening   Tests   of Marine Borer   Inhibitors 
1964, T. Roe, H.  Hochaan, AD 600915 

6,  Hay 

The Laboratory is exposing wood panel« iapregn«ted with 
varioua aaterials to deteraine their resl«tance to attack by 
aarine borera. This report liat« the results of harbor 
teat« of treated panel« reaoved froa exposure between 15 Aug 
1962 «nd IS Aug 1963. It also lists sll treated psnel« 
which hive been exposed for 1 yr or acre and which have 
shown  no  «ttack or   inaufficient  attack  to warrant  reaoval 

Certain organic, aetal-organic, and inorganic coa- 
pound», when coabined with creosote or creosote-coal tar 
solutions, show proaise in iaproving the preservative abil- 
ity of these aateriala. Aluainua oxinate and malachite 
green oxalate are not effective additives. Certain treat- 
aenta containing a cuabination of one aaterial apecifically 
toxic to lianorla and another aaterial apecifically toxic to 

tert-dme borera are also showing proaise as preservative 
«y«tea«. Other ■y«tea« of thi« type have experienced lia- 
norla and aarteaia attack. 

Thoae treataent« or wood« which have not been attacked 
by one or Bore apecie« during their entire period of expo- 
«ure or a« of  15 Auguat  1963 are suaaanzed. 

R-302 
Cancelled 

R-303 
friction Coefficient« Between Tire« and Paveawnt Surfacea, 
Jun 1964v H. Toaita, AD 602930 

A review of the problea of aircraft skidding on Naval 
alrfielda during landinga and a thorough literature search 
on the work conducted on friction coefficient were aade. 
The literature aearch revealed that auch work has been 
conducted on baaic theoretical atudiea of friction coeffi- 
cient, on developawnt of friction aeasunng devices, and on 
inveatigation« to deteraine the factors which affect the 
friction coefficient between tires and paveawnt surface«. 

Various field-te«ting devices have been developed by 
othera, used, and coapared in an effort to locate low- 
friction paveaenta and to atandardize the aethod of neasure- 
nient One device «till in the developaent stage «bowed 
proaise of aeaauring friction coefficient under simulatrd 
condition« of landing aircraft. 

The review cf the problea and of the work conducted on 
frirton coefficient i« «uaaarized. A recoaaaendation is 
given to the effect that no effort be aade at this tiae to 
develop a friction measuring device. 

R-304 

Low-Frequency Current-Probe Systea for Heaauring Conducted 
Radio-Frequency Interference, Jun 1964, J. L. Brooks, 
AD 601895 

A new approach to the problea of aeasunng conducted 
radio-frequency interference ia deacribed. An inatruaent 
baa been developed which haa the capability of aeasuring the 
iapedance level« and noise currents of a power line or cord 
which is to be tested for conducted interference. This 
report describe« the instrument in deUil. 

An ev«l«ution of the hardware developed is preaented, 
aa well aa numerous exaaple« of RFI aeasureaent» showing the 
correlation between aeaaured and predicted reaulta. The 
deaign accuracy of the systea is *10X for the frequency 
range froa 20 kc to 2 He and the iapedance range froa 10 to 
10,000 ohaa at 0 to 360 degreea. 

R-305 
Preir xrd Hot Aaphalt Paving Hixture, Apr 1964, J. A. Bishop, 
AD »01497 

A preaixed, prepackaged coabination of fine aggregate 
and eaulaified aaphalt wa« developed for patching runwaya 
and other paveaent aurfacea. Coarse aggregate is added in 
the field while the aixture ia heated to remove water froa 
the eaulaion. 

The aixture wsa tested in the laboratory and in field 
tests at NAS, Alaaeda, California, and NAAS, Fallon, Nevada. 
The aaterial, prepared according to specification«, was 
obtained coaaercially. The tests «bowed that when the 
coarse aggregate wsa added during the field heating-and- 
aixing cycle a« recoaaended, the patching aaterial waa 
high-quality and could be bandied like conventional aaphal- 
tic concrete. 
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If Mt 
The Kllf.l ot S4I1 in lonirrtr on Cuaprrsaiv Strrnflh, 
Water Vapor Transanaion. JIHI Corrosion of Rnnforcing 
St»*l,     )ul    IM«,    D   r.    Unlfin,    P.  L.    H«nry,   AD 603)76 

Ihr purpoir at tin» invrtt tf<t ion was to drtrramr Ihr 
•ffMtl of aodiua thlondr and ara-watrr aalta srparatrly in 
coni'rrtr. Thr mvrat igat ion covrrrd Ihr tffsctl >•( aalt on 
thr loapiraaivr a(rrn|tb anil watrr vapor tranaanaion (WVT) 
o( (oncrrtr, aa well aa thr torroaivr rtlnta ol aalt on 
■lid rnnfori in( alrrl Vanablra in> ludrd vatrr-irarnt 
ratio, aalmity ol «ming watrr, and diaarlrr and thu-linraa 
ot thr aprciarna. Thr trat rnvironarnta mi ludrd 20, SO. 
and  !Sl KM at   73.«V 

Thr data prrarntrd hrrnn aupporta thr grnrral condu' 
aioi« atatrd in a prrvioua rrport, naarly, that at a aunni* 
«atrr aalmity ol approaiautrly ."> graaia of aalt prr kilo- 
graai ol aolution, toa^irraaivr atrrnglh la incrraard, WVT la 
■ imaiird,   and   iorroaion  ol  Mild  atrrl   la  not   aignilnant. 

R-306 Suppl. 
Corroaion ol Nild Strrl 
Im, AD MHi's 

in  Comrrtr,   Aug   141<S,   D.  t.   Cut- 

in a rrararrh rflort to drtrminr thr limdaarntal raaar 
of drtrnoration ol irrtain comrrtr buitdinga in a aannr 
rnvirunarnt, it waa ahown that ara aalta ran atcuaulatr in a 
building wall mpoard to airbornr ara apray in quantititra 
autlicirnt not only to drtrnoratr thr rontrrtr but also to 
cauar thr rnnlorcing atrrl to ruat and thrrrby rxpand with 
rnough lonr to track thr comrrtr 

In aaall rnnlorrrd tonrrrtr walla aprayrd with ara 
watrr on>r raih aurning, thr aaaw dratrurtivr phrnoarna 
oceurrrd at thr laboratory within a prnod of 2 yra that 
occurred in about thr aaav Irngth ol t IBT to comrrtr build* 
inga on thr Pacilic Ocran atolla. Thr concrrlr crackrd 
arvrrrly along thr linra ol  Ihr  rrintorcmg atrrl. 

Thia rrport aupplrwnta and ratrnda trchmcal rrport 
R-106, "Thr Effrct ol Salt in Concrrtr on Coaprraaivr 
Strrngth, Watrr Vapor Tranaaiiaaion, and Corroaion ol Rnn- 
lorcing Strrl." 

R-IO« 
Polar Stiutturra - thr NCKL Faaily ol Wamgaoa, lun 1964, 
J I. Oykma, 6. K  Sbrrmod, C R. HOKMD, AD 601(96 

Prototypra of both alrd wanigana and both portablr caap 
Wamgana wrrr tralrd and rvaluatrd at polar field aitea. 
Theae teata deaonatrated that the aled Wamgam are well 
auiled lor houaing the facUttiea required on aled train 
operationa in polar regiona, and that the portable 1 asp 
Wanigana are well aulted for houaing Ihoae lacilitica 
rrquired at traoaient field caaya and iaolated coaatruction 
aitea 

R-HO 
Lateral-Plate and Rigid-Pile Trata  in teach Sand, Aug 1964, 
M.  L.  Gill, AD -.44370 

Srven lateral-platr bearing trata were perforaed in 
auiat brach aand at aix different drptha froa 1 to 9 ft. In 
addition, Zi rigid-pile teata were perforaed in the aaae 
aoil with pilr width» ranging froa 1 to 16 in. and rabrdaent 
drptha doa 12 to 66 in. In conjunction with thear raprn- 
arnta, drtrramat iona wrrr aadr of thr m-aitu vanr ahranng 
atrrngth, drnaity, aoiature conlrnt, an! atandard prnetra- 
lion of the aoil. The objective of theae atudiea ia to 
drvrlop procrdurea for thr deteraination of aoil aoduli, 
including vanationa with depth, aagnitude 01 deflection, 
and width ol loaded area. 

Aaong other inforaation, the teat reaulta have ahown 
that thr coefficient of honaontal aubgradc reaction, IL., of 
the aoil uaed decrraara exponentially with mcreiaing 
deflection and increaara rgpooentially aa depth increaaea. 
It waa found that tor different width, of loaded area, I, at 
»■>•< depth in this aoil, K,.a) >» a conatant for a conetant 
valur of deflection, Y, didWd by B. Thia indlcatea that 
"HIII) "h""''1 '"" *«preaaed aa a function of depth and Y/B 

R-311 
Polar Conatructian Equipaent - 1'niveraal Ingioe-Startmg 
Kit, Nay 1964, S. I    Cifford, AD 600440 

R-307 
Invratigationa ol Biocatalyata  lor Drain Cleaning,  Nay 1964, 
W.  R.   Nehlaen, J.  C.  Nalton,  AD 441S60 

Thr Irasibitity of uaing biocatalytic coapounda in thr 
aamtenance ol aink and floor drama waa inveatigatrd 
Laboratory trata ahowrd a wide variation in rffrctivrnraa ol 
thrae coapounda on aiaulatrd drain draning problraa. Thr 
coapound that provrd aoat rffective in thr laboratory waa 
thru tratrd m-arrvicr, with good reaulta, in a nuaber ol 
drama in a aeaa hall. Thia coapound ia rrcoaarndrd lor uar 
lit troubleaoar drama. 

R-J0« 
Traporaty Polar Structurra - Nodilird 
1964, G. E. Sherwood, AD 600528 

l-S Barracka, Nay 

The need for a coafurtablr building for quartrrmg 
peraonnel in traporary polar caaps led to thr developaent ol 
the aodified T-i barracka. Thia building of aodular panel 
deaign ia 2t ft wide, haa a 9 ft ceiling, and ia expandable 
in Irngth on a 4-ft aodulr. It waa deaigned by tRDL and 
equipped with a ateel-beaa foundation by NCEL. The roof 
panela are aupported on aterl truasea wdr up of thrrr 
sretiona bolted together. 

A prototype 21- by Sb-lt building waa evaluated by 
NCEL. Heating atudiea wrrr conductrd 111 a controlled di- 
aatic laboratory. The prototype waa then outfitted aa a 
10-hedrooa quartera and ahipped to Hallett Station, Antarc- 
tica, for in-aervice teat. It waa concluded froa laboratory 
evaluation that the building ia autiable for houaing peraon- 
nel in teaporary polar caapa. 

Thia report covera the developaent and teating of an 
rngme-aounted kit to facilitate starting and operating 
liquid-cooled enginea in low teaperaturea. The kit waa 
deaigned to preheat the engine, oil, and battery an-l to 
provide ignition aaaiatancr during cranking. The coapooenta 
indudrd a gaaol me-burning coolant heater, an electric 
coolant heater, an ether priatng ayatea, a battery heating 
ayatea, and a crankcaae ahroud. 

Laboratory testa and field triala ahow that the kit aa 
a whole waa adequate for low-leaperature rnginr atarting 
when uaing aub-xrro oil for the engine lubricant. However, 
with a change to jo-wnght oil in the mii-ltSOt it was found 
that the kit heatera did not provide aufficient heat for 
engine atarting in teaperaturea below OF. The ether pria- 
ing ayatea and the battery heating ayatea were found to be 
uaeful atartmg and operating aida for liquid-cooled enginea 
on polar tranaportation and conatruction equipaent under all 
ronditiona. 

R-tl2 
A Study of Effective Fender Syateaa for Navy Piera and 
Wharvea, Mar 196i, T. T. Lee, AD M3940 

Search of literature, consultation with authorities, 
field Inspection and reararrh, lead to the coocluaions that, 
for berthing ahipa of up to 20,000 tons displacraent, the 
aoat effectivr and econoalcal fender ayateaa for Navy docks 
are.- (1) for ahcltered harbors, a aodified retractable 
systea; (2) for uaahrltrrrd harhoia, ataadard grrnihrarl 
tlaber pilr with rubber bearing block at deck level; and 
(3) for dock corners generally, the Raykin (rubber-in-»hrar) 
ayatea. 

R-42 

. 



c Dr«win|t «nd apvrlfUationi for Ihr tlWM rrcoamrnir* 
frndrnai ■viir» nr intludrd. Alio mcludrd •!•! (I) 
toarot* by «uthontin in th« llrld of •aiiiif trndrnng, 
(2) en« hiitorlft, (1) lo*d tr<n»iiiioa and rnrrgy- 
abaorptioa data, «nd (4) coat of ronatrurtion and iwn- 
trnaner- 

11-311 
Polar Conatmrtion Equiparot, Hoi-Air Kiifiiir Prrhratinf 
Slavr Syatca. Jun 196«, S. E. Clfford, I. H Hoair, 
AD 4414(0 

Uar of 20-Hri|ht niiinr oil in polar t ranaportat ion and 
lonatrurtlon rijuiparnt nrcratitatcd prrhrat ing of thr rntir» 
rnfiiir for raay atarta in traprraturfa belov 10 t, Thia 
requirracnt rcaultfd la thr dvvrlopwnt of a hot-air rnfine 
pirhralint atavr ayatra. 

Thr prrhratmi ayat«« wai mip.l in controllrd tnaprra- 
turra at vanoua fl«ld aitra in thr I'mtrd Stalca, thr 
Arctic, and thr Antarttu. Thrar trata draonatratrd that 
thr ayatrai providra an raay atarting rnviroranrnt in air 
traprraturra to -ft for intrriul coabuation rnginra lubn- 
ratrd with 20-mi(hl oil. 

R-)14 
Watrr Vapor Tranaaiaaion and Elrctncal Kraiatlvity of 
Concrrte, Jun 1464, K L. Hrnry, AD 601764 

Thia ia the final rrport of a ftudy of watrr vapor 
Iranaaiaalon (WVT) of plain concrrtr and of San Gabrirl 
rock, corroalon of atrrl grlda, and rlrctncal rraiativity 
of concrrtr. 

Thr WVT atudira tavolvrd San Gabrirl rock and plain 
concrrtr with watrr-crarnt ratio, typr of rrinforcini atrrl 
|rid, aiirrgatr alir, rrlativr huaidity, two adaixturra 
(aodlua chlondr and olrlc acid), and poaition of aller aa 
variablra in onr or aorr of thrrr ^haara of invratigation. 
WVT ratra drcrraard with an incrraar in *|r of toncrrtr, in 
• trrngth of concrrtr, in Mxiaua aurrgatr aim, and with 
thr prrarncr of I si aodiua chlondr. 

In ordrr to drtrrainr Ihr rlrctrical rraiativity of 
concrrtr, uamg thr two-point awthod, aiatrrn concrrtr 
priiaa wrrr caat with carbon gnda. Elrclrical rraiativity 
incrraard with agr and drcrraard with lacrraard aalinity of 
■ixing watrr. 

11-315 
An    Inflatablr   Cauarway,   Aug   196 
Traffalia,  H    A    lliaa,  AD 445030 

J. J. HroMdik, J J. 

An inflatable cauarway that can br »Idr-carnrd on an 
1.ST in aultiplr tirra aay offrr a aurkrd logiatic advantagr 
ovrr thr prrarnt cauarwaya. Such a cauarway waa drvrloprd 
by NCEL and tntr.l 

Each cauarway trction conalata of 24 atrrl aadulra 
«aarablrd into two 12-iuiit atringa with anglra, and aup- 
portrd on inflatablr pontoon crlla rratrainrd in cavittra. 
Thr aaarablrd auprratructurr rrarablra an invrrtrd aniffin 
tin. Thr crlla arr inflated by «a air aourcr rxtrrnal to 
tt., ayatra; a lialtrd auxiliary air aupply i» houard intrr- 
nally for rarrgrncy uar. 

Kngiarrriag trata and oprrational rvaluation of thr 
NCEL draiga tadlcatr that thr concrpt ia trchaically aound 
•nd operationally fraaiblr. Thr inflatablr cauarway ia 
rrcoarndrd for fleet uae. 

R-316 
Protection    of    Mooring   Buoya,    Part  IV,    Rraulta   of 
Rating laapertioa, Juae 1964, R. W.  Driako, AD 443376 

Third 

Thia ia the fourth of a aeriea of reporta on the pro- 
tection of aooriag buoya. Fifteen teat buoya were given 
their third rating of coatiag deterioration, corroalon of 
•teel, and fouling. The coatiag ayateaa of eight of the 
buoya were   in good condition,   aix allowed varying degreea of 

aodrratr drtrr lurat ion, and unr waa ao badly drtrnoiatril 
that thr buoy waa iraovrd fro« arrvicr. Two ittl of M tr»t 
panrla iuatrd with thr Jilfrrrnt coating avitrai M*d on the 
buoya wrir givrn thnr art ond rating aftn I yi al rapoturr 
(>nr art waa in San Uirgo Bay and Ihr othrt iff in Port 
Nurnrar Harbor. In apitr of a few ainor 4ifftrtBCIi, Ihr 
condition of Ihr loatmg ayatraa on thr trat panrln ia Hoii 
Hurnrar ahowrd a grnrial corrrlation with thoir on ihr Irxl 
panrla and buoya in Sao Dirgo. Noal of thr Naik 1 buoya in 
Ihr trat prograa had auffnrd abraaiun daaugr to ihnr rival 
hrada in Ihr aubarrgrd aonr, «nd Ihrap rivrt hrada wrrr 
undrrgoing arnoua  galvanu   (onoaion 

Thr  cathodiially  protrctrtl  buoy«  h«d   lr»i loiioaion  in 
thr   aubarrgrd   xonr    than   Ihr   > orrraponding   ionlro)   huoy« 
Thnr   potrntial,   howrvrr,   waa   lunaidrrably   laai   Ihan   thai 
draignrd  for   thr  «yatrae,   ao  nrw control  hrada wrrr  mttal- 
Ird to producr a highrr  potrntial 

R-317 
Pionrn  Polar Structurra  -  Portablr Namlrnamr Shrllrr,  Jun 
1964,  G    t     Shrrwood,  AD 60144« 

Thr nrrd for adrijuatr ahrltrr for awintrnamr «nil oihn 
rquipawnl in pionrn caap« rraultrd in Ihr drvrloparnt of a 
packagrd    aaintrnamr     ahrltrr Thr     ahrlirr,     a    >«nv«a- 
covrrrd, aluainua-fraair atrutlurr, waa drvrloprd hy Nl'KI. 
It ia akid-aKiuntrd for raay portability around a work «rr«. 
Thr 20- by 24-ft ahrlirr ia adrijuatr for Ihr irpair and 
aamtrnancr of rquiparnt aa laigr aa a aiar 2 «now tractoi 
and a aitr 4 atandard tiaclor A atandard NCII partabia 
Wanigan waa outlittrd with ahop rijuiparnl and loola aa a 
coapamon pircr  for thr  ahrltrr. 

A prolotypr ahrlirr waa rvalualrd on thr ROM lea Shrll 
in Antarctica It waa loncludrd fro« the Inl that Ihr 
ahrltrr and ita outfitting ia wrll auilrd for Ihr aamtr- 
nancr and rrpair of rijuiparnt «I pionrn palai oapa and 
that    it   ahould   br   indudrd   aa   a   facility   lor   auch   i aapa 

Sprcificatlona and rrducrd acalr drawing« lor Ihr 
ahrlln havr brrn publiahrd In Trchnual Notr N-KD2, "Pio- 
nrrr Polar Structurra - Sprcilicatlona and Oulfilling for 
thr Portablr Naintrnancr Shrltrr " 

R-3IR 
Evaluation of  Aahraloa Aaphalt  Paving Hinra,  Jun  l"iw,  J,  A 
Biahop,  AD 602411 

An raprnarnt waa conduclrd to drtrrainr thr rlfrcl on 
atrrngth proprrtira of adding aabratoa fibrr« to «aph«lt 
paving Binturra Braaa, cylindn«, and trnailr hiiijurt« 
wrrr aoldrd with vanoua prrcrntagra of aahrato« (up (o 2\) 
in c(iabin«llon with olhrr fillrra and a conatant prrcrnlagr 
of aaphalt. Sprciarna wrrr tralrd al Ihr agr of U aonlh« 
and at 6 and IB auntha (accrlrratrd). Narahall »prt tarn« 
were  aadr   of   Ihr   aaar  alira  and  tratrd  aa  aoon  «a aoldrd 

On thr baaia of a atatiatual analyaia of Ihr trat 
rraulta, atrrngth proprrtira did not laptovr rnough to 
warrant  furthrr atudy. 

R-319 
Cancrllrd 

R-320 
Ignition of Thick Wood Sprciarna by Nigh-Traprraluir Thnaal 
Radiation, Nov lies, F. W. Brown, III, AD 47SMS 

An invratigation waa undrrtakrn to drtrrainr Ihr proba- 
bility of ignition of thick wooda by thrraal ladialion. A 
carbon-arc aourcr waa uaed to aiaulatr Ihr thrraal radiation 
froa a nuclrar weapon. 

Neaaureaenta wrrr aadr to drtrrainr thr trradiancr and 
tiar nrcraaary to producr glow and flaaing ignition in 
Pondrroaa pinr, Douglaa fir, and aaplr. Thr rraulta of thia 
atudy arr prrarntrd in thr fora of grapha of trradiancr aa a 
function of tiar for arvrral aoialurr conlrnta for rach tvpr 
of wood.  In all caara on thr grapha, thr locallona of thr 
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Hif.ts ot cltar, prrsulFiil gluwing ignition, and ppriitlenl 
flawing igmtiun art shown. Thr values of Q, total thrraal 
rnrrgy nrcpaaary to produce sustained burning (with or 
without tl.tnuM. can be easily coaiputed froa these data. 
They range Iron a ■intaua value of about 14 cal/ra sq for 
very dry pine to several thousand calories/c« sq for wood 
with a very high aoisture content. It was concluded that 
for sound solid woods of a noraal Moisture content, it is 
alaosl impossible to start continued ignition with nuclear 
weapons of a size less than about 100 Mt at a distance where 
blast o.tiMge would not be severe. An appendix describes the 
high-ntensity thens/il-radiat ion facility used to conduct 

the investigation. 

R-321 
Cancelled 

the 40-b0-sucron-diaaeter size range were captured, and 
alaost all particles below 30 Microns in diaaeter were 
captured. Calculations Made on two fallout-size distribu- 
tions and three radioactivity levels indicate no significant 
hazard I rum Material collected on the shelter air filters. 
Side-opening blast-closure devices, such as the AHF and OCD 
units, require additional protection to keep fallout fro« 
being captured by the high velocities at the inlet. 

Shelters close to atoMic blasts are likely to be sub- 
ject to dangerous aMounts of all sizes of particles coMing 
troM lower altitudes. The- Hers Must have all intakes 
dosed during the danger p   i. 

R-327 
Cancelled 

H-iii 
TherMoelectric-Oenerator Sv»te«B for F.Mergency Shelters, 
July 19bA, D. Taylor, All ^3985 

A study was conducted to deterMine tht feasibility of 
using small flaMe-activated thermoelectric-generator systeMs 
to provide power for lighting small eMergency shelters. 
Such systeMs were found feasible, and costs for a faMily- 
size and a lOO-sun shelter are given. CoMparative Merits 
and costs of other suitable systeMs are also given. 

R-323 
Reflectivity of Airfield Marking Paints, 
Dnsko, Al) kUblll 

Jun 19b4, R. W. 

As part of an investigation to detensine the appropri- 
ate forMi'lation for an airfield marking paint, a laboratory 
study was Made of the reflectivity of such paints. Diffuse 
reflectance spectra and percent reflectance in the visible 
and near infrared (0.4 to 2.5 Microns) were recorded for 16 
proprietary Marking paints and a nuaber of experiment,:! 
paint foraulations. Suitable combinations of pigMents and 
infrared absorbers produced foraulations with a desired high 
visible reflectance and low infrared reflectance. 

R-328 
Forces  Induced by Ocean Waves on Piles, Oct  196<>, 
MMSIOM 

P.  Holi 

Probabilistic techniques employing spectral operations 
are used ti analyze measurements of forces induced by 
hurncane-gei.erated water waves on a vertical, circular 
pile, 3.71 f. in diameter. This pile forms a leg of an 
oil-drilling platform located 30 miles offshore from 
Leeville, l.ouisun', in water 100 ft deep in the open Gulf 
of Mexico, four lü-m.n records of measureiaents recorded on 
10 Sep 1961 at three continuously iMnersed elevations are 
analyzed. It is found that the coefficient of drag can be 
assumed to be cons*.ant equal to 1.20 over the entire length 
cf that portion ot the pile which is continuously submerged. 
The coefficient of mass is found to vary significantly over 
this length of the pile, from a Mean value of 2.42 at 15.9 
ft below Mca.i water level (MWL), 1,50 at 42.2 ft below MWL, 
to 0.92 at 75.6 ft below MWL. It ia concluded that the 
technique used is proper, and a procedure is suggested for 
its use in design. 

R-329 
Deep-Ocean    Biodeterioration   of   Materials - Part    t.      Four 
Months    it   5,640   Feet,    Mov   1964,   J,  8.   Huraoka,   AD608939 

R-324 
DevelopMeot of a Container for a Master Repeater Unit, Dec 
1964, R. E. Jochuas, SECRET 

R-325 
Gassna-Ray Dose Rates and Energy Spectra 
Duct, Oct 1966, J. H. Chapaan, AD450421 

in a 3-Foot-Square 

Dosiaeter aeasurements and gansaa-ray spectra were taken 
in a 3-ft-sq concrete duct, using cobalt-60 and ce8iu»-lJ7 
sources. The dosiaeter measureaents are coapared with 
coaputer-calculated dose rates, with very good agreeaent. 
The spectra show prominent peaks for single scatter and a 
large aaount of lower-energy gasna rays. The spectra are 
used to deteraine the dose-rate contributions of individual 
scattering areas. These dose-rate contributions are coa- 
pared to calculated values with fair results. The percent- 
age of the dose-rate contribution froa one scattering area 
due to gaaaa rays that have been previously scattered in the 
first leg was determined experimentally to be about 401. 

R-326 
Air-Filter Shielding for Emergency Shelters, Aug 1964, 
N. Oldson, C. A. Dittos, W. R. Nehlsen, Al)605502 

Experiments were conducted to show which particle sizes 
of fallout falling from altitudes of 10,000 ft or more would 
be drawn into a typically protected shelter air intake. 
Results indicated that practically no particles over 60 
microns in diameter would be captured.  Some particles in 

This \m Part I of a series of reports on the biodeter- 
ioration of materials in the deep ocean. It covers the data 
obtained by sampling mud, sea water, and rocks, and data 
obtained by exposing 1,324 specimens of 492 materials for 4 
months on the Pacific Ocean floor at a depth of 5,640 ft. 
The materials were attached to a submersible test unit 
(STU). The STU was retrieved in Feb 1964, and returned to 
the Laboratory for teats and analyses, 

There were no marine fouling organisms sttached to the 
Metal test speciMens. SoMe of the plastic materials were 
covered with a bacterial slime growth. Cotton rope, Manila 
hemp rope, and burlap wrappings were deteriorated by aicro- 
bial activity. Pine test panels and manila hemp rope were 
attacked by marine boring organisms (Xylopbaga Washingtons 
Bartsch). Various apecies of fouling organisms were found 
on rock samples collected from the ocean floor in the vicin- 
ity of the STU test site. 

R-330 
Run-Up   Impulsively   Generated  Water   Waves,   Dec   1964, 
Jordaan, AD454728 

J. M. 

Theoretical and experiaental atudies were conducted to 
determine the run-up on a plane beach of water waves pro- 
duced by systems of impulsive generation. The facility uaed 
for the studies consists of a wave basin which simulates the 
run-up of actual ocean waves on beacbea. 

Wave trains were generated by bobbing the plunger up 
and down pneumatically in a single stroke or in arbitrary 
sequences chosen to produce wave trains simulating those 
produced by underwater or aurface explosions. The parabo- 
loidal shape of the plunger w».. .hosen becauae it resembles 
the crater produced by an underwater explosion. 
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The wjvr tniai vere recorded it severil dislancet tin« 
the center ot plunger, «nd the correapondins run-up on teit 
beach uniti of 1/15 ilope WJS recorded. 

Theoretical results were derived and compared with the 
obaerved results. The extent u( agreeaent between theory 
and expenaent is discussed, and preliainary conclusions are 
that an adequate theory exists to predict wave generation 
due to underwater higb-explosive blasts. 

lt-331 
NCEL    Dynaaic    Testing    Machine, 
AD608173 

Oct  1964,  W L.  Cowell, 

This report describes the dynaaic testing aachine at 
NCCL and gives the results of dynaaic teats conducted on a 
chroae-alloy steel. These results are coapared with results 
obtuned by other high*Bpeed testing aachines. 

At a strain rate of 2 in./in./sec, the chroae-alloy 
steel shows an increase tn the upper yield stress of approx- 
laately JSX coapared to the average static value. A general 
increase in tensile strength (between 6 and 7% greater than 
static values) is evident with an increase in heaa velocity. 
No change in ductility could be detected. 

R-332 
Static and Blast Loading of Saall Buried Cylinders, Nov 
1964, J. R. Allgood, H. L. Gill, AD4S2683 

This research was perforaed to obtain inforaation on 
the behavior of shallow-buried cylinders subjerted to static 
and blast loads in support of the task objective of gaining 
knowledge to provide guidelines for developing design 
aethods for underground protective structures. It was 
especially desired to obtain data on the tiae and space 
variations of deflection, thrust, and aoaent under the two 
types of loading for purposes of asking a cos^anson. 

The results show that the net arching across a flexible 
shallow-turied cyliruer is saall and that the aaxiaua aoaent 
occurs at the bottoa of the cylinder. Differences in re- 
uponse to static md blast loading are relatively saall 
except for the crown, which deflects about twice as auch 
under blast loadirg as under corresponding static loading. 
An analogy with the siaple spring-aasa systea is drawn to 
explain this behavior. Inforaation obtained on the influ- 
ence of placing M low-strength isolating aatenal in the 
soil over a cylinder indicates that such an expedient is of 

queationable benefit. 
The coaplete significance of the test results can be 

appreciated only when correlated with other available test 
data and theory. Such a correlation is accoaplished in a 
coapamon report. 

R-333-I 
Study of Creep in Concrete 
J. R. Kerton, AD6105S0 

Phase 1 (1-Beaa), Jan 1965, 

A practical aethod is deterained whereby reasonably 
accurate estiaatea of creep and shrinkage of full-sized 
concrete structures can be obtained. Tests have been con- 
ducted on concrete cylinders placed in storage environaents 
with cent rolled teaperature and relative huaidity. Non- 
loaded speclaens and speciawna subjected to constant sus- 
tained coapressive loads, causing stresses up to about b0% 
of the ultiaate coapreasive strength of the concrete, were 
used in thr teats. 

The aok-t generally accepted findings about concrete 
voluae change« were applied to the test data obtained and 
equations wer« developed that very doaely fit obaerved 
data. Extrapolation of data froa teat cylinders to full- 
sixed I-beaaa was accoaplished by plotting the data veraus 
the ratio of the exposed surface area to voluae. 

R-3J3-II 
Study of Creep in Concrete - I'fus. II (Holluw-Bux Bran), feb 
1965, J. R Keetun, ADM 11 »8 

Cylindrical concrete spei iaM>ns i in in diaaetft by ^ 
in. long and 6 in. in diaavter by 18 in. long wrre tcKled in 
controlled storage environaenla of 201 KH, 50% KM. 751 RH, 
and 100X KH, with the teaperature at 73F in all cases 
Creep specis^ns were subjected to constant sustained (oa- 
prrssive loads causing stresses up to about 50X of the 
ultiaute coapressive strength of the concrete. Non-luadrd 
coapanion speciSM-ns were included to detrrnine shrinkage. 

Total creep data froa the cylinders were rxt rapolatrd 
to estiaate the total crerp of beaas by plotting these datj 
versus the ratio of the exposed surface area tu vulw»e. 
Errors in the est iaates were detemined t run previous «Uta 
obtained in hollow-box beaa tests. 

R-333-m 
Study   of   Creep   in   Concrete   -   fhases 
J.   R.   Keeton.   AD61552I 

1,   4,   sod   S.   May   1965, 

Tests t'j deterame prest ress ing losses wrre m.i.tt- on 
sm.i 11 rectangular concrete beaas loaded in i oapression by 
axial prest ressing steel stressed to about unf-haIf of the 
recoaaended working stress. Relationships wert- disclosed 
which indicate the feasibility and practicability ot pre- 
dicting preslressing losses in tult-sizrd beams by testing 
saal 1 prestressed concrete beaas of sutfumit size vana- 
t ion to provide surface-area-tu-voluae (SA/\) values for 
extrapolation curves. Concrete cylindrudl spei inens were 
subjected to long-tiae coapressive loading at 1 day ot jgr 
including lb hi of steaa curing. Creep and shrinkage of 
steaa-cured concrete ranged froa 25 to 46% less than that of 
the saaw concrete noraally cured, the aaount depending upon 
specisM>n  size,   applied  stress,   and  storage  huaidity. 

Tests were aade which indicate that tor a given con- 
crete specisien, t isie-dependent strains are equal whether 
they are Measured end-to-end or in the central portion of 
the speciaien. The effects of age upon shrinkage were deter- 
amied. Shrinkage svasureawnts were nude on the inside of 
cylindrical concrete speciaens with embedded Carlson strain 
aeters, and on the uutside with a aechamcal st ram gag** 
Results indicate that shrinkage is equal whrther measured 
intrrnally or on  the outside  of  the  specimens. 

The effects upon shnukage of the size and shape ot 
specisvn were deterained, using cylinders, prisms, tee- 
sections, and I-sections. Shrinkage is affected by both 
size and shape. It was deterained that loaded and non- 
loaded concrete cylinders lose about the samr weight ol 
water when subjected to the same conditions. 

R-334 
A Hydraulic-Pneuaiatic  Floating  Fender, 
AD458460 

Feh   19^5.   T.   T.   I.ee. 

In-service tests of two 50-ft-long floating fenders 
(each a bulkhead fronted by two water-filled and two air- 
filled bags) indicate that they a^et the requiresients of 
reducing daaage to piers, ship-hulls and piei tender», 
particularly in protected harbors with only moderate swell 
and wind. They are higher in first cost ($77 per lineal It 
of wharf in 1963) than coaparable fenders. Over a 14-moiith 
period at Port Hueneiae, California, correlated measurements 
of bag pressure and ship-berthing velocity were made tor 
about 30 Naval and aerchant ships, froa these, loading 
forces and energy were calculated. 

The report is intended to provide technical mluiaation 
and data to engineers and designers who are concerned with 
an effective increase in the energy-absorption capacity of 
existing fender systeas. The test casiels are particularly 
applicable to the deteriorated pier-tender system where low 
load  transaission  and  high  energy  absorption are essential. 

R-45 



taprewd  AKkfahl^nr   foi   CMHolidattoa  Trbtmit ot toils,  Nov 
1464,   J.   P.   NirUi-it,  K    J     Sailh,   AI>4SISÜ7 

An laprovrd ,1 ■ ■'.■»M .IK» D| rquipMrnt (of roMotidttioO 
U-*IIIIK MI. ii loili 4ii . I.ivs and MO'fleoi trdioent» ii 
(irtinhrd lin r^uiitarnl yifldk rmult« 't irkrarth .ju,ilit\ 
4iul ovorcoatl thr Ji»4itv4ntJgrK ol CUM^OCMBOOOOIa trr^urmy 
■ l i ii>p>'t t ion and ■aiiitmaiur, COMlOHl NKMII tof injt, and 
im fitainty whi> h ckorOCtOrlM >unvrnt tonal -onio)idation 
trst inK    '-'in i ['■»•Hi Thr    .IN semi» i .in«     voiik i at ft    of    a    MUJ I 1, 
pot t ah I r load I raM**. a »oi 1 -t o^ur»« ion IMiei . a i out inuouft 
i hart rrcordrr t and aiirknory rlrtt ion it ioaitonrnta . 11 
provide» a iuntinuous, primanent rocord ol ftao|tlr toMptr- 
Mft ion 

K- lib 
St at it    and   RyWMHl    Hfhavior   of 
Krh   Ut>Sr  S    K    TaAahaihi.  N    H 

Pinnrd-|l««r   Portal    ft« 
chiu, Ai'ri;'* 

Thf purpott ol Ihr |r»t» reported hrrnn wan to providr 
»orr preiikr in(oi»alion on thr rttritft ot ttati« and dynan- 
H loads on itrrI nt rutlut r« and t hr11 ofohrih ano to pro* 
v idr i oopat i iOM hrtwrrn trfcul t a prrdi. atrd hy t hroi y aiitl 
i.Mills  dnivrd  hy rxprr ii»ritt 

hcMiils turn nmrtrrn dynaau tostl and onr roaplrtr 
statu trat arr pirhrntrd in thii rrpiu I Thr trati wrrr 
porferatd on loui atrrl portal Irawa, K ii high and IJ-ft 
IniiK. tahiuatrd t i-m \2VY2l rollrd sntions Thr ttaora 
wrrr   «.onktant    in   i roaa   arttion   and   hingrd  at   thnr   kotoi. 

Altrr arvrral dynaon loads wrrr plat rd on onr coition 
o| onr 11 .iB" , thr oppoKi I r coltiain wa> loadnl to drtnamr 
thr r(t <iI ot rrpratrd and irvrikrd loading Thr applird 
loads and thr rrktil t tnft drl In t ton» , kt i a in» . and ai i r Irra- 
tionk wrrr oraaurrd Thr rrduird data air prrsrntrd in 
graphual   and  tahular  loros 

Good i or rrlation wa» obtainrd hrtwrrn throrrt (a I and 
rxpnlornta 1 valurk lor hoth * hr itotic and dynaou tOEti. 
Thr dynaou tripoiikr lactor and thr dynaoii »hrai lattor» 
wrrr   I   '•  and  1.4,   rrcprt t ivrly. 

R-JJ7 
Italic  and  Dynaou   Rrhavior  ot   Ktxrd-Battr  Portal   Kra 
1904.   S.   K.   Takahasht.  K    H    Chiu.  ADtl/nft 

Ion 

Thr ohjritivr ol thta report is to providr intoroatton 
on the statu and dynaMit draiHti ol iterl portal Iraora. To 
providr i i>aip.*i i sonk between throirt u a I and rxprr tornta 1 
i.-Milts, tout strrl portal Iraora, S-l( high and XZ'iX leiti 
fahncatrd t roo lORW rolled srctions, wrrr trktrd utidei 
unit oral y dislrihtitrd itotil and dynaMii loads Thr loads 
wrrr applied to onr coluwi ot räch t raor to sioulatr a 
horizontal, travrling blast wavr. Thr cross sntion ot thr 
loadrd loluon was dilterrnt doa thr t ross sntion ot thr 
gtrdrr and thr tiitloadrd loluon Thr t raors wrrr partially 
restrained  at   their bases. 

This report looprtkr* rrsults trcm tweiity-lhrrr dynaou 
trsts and onr cooplrte static trst. Thr applied loads and 
thr resulting drtlrctions, strains, and accelerations were 
orasurrd, and the reduced data are pirsrntrd in graphical 
and tabular  toros. 

R-1.18 

Static and Oynaoic Platr-Braring Trsts on Dry Sand With 
Ovrrhurdrn, Srp I<*b4. C. R. Whitr, Al)t>07894 

SIM static and S3 dynMuc soil-bearing tests wrrr made 
undrr sioulated ovrrburdrn pressurra ol zero to 15 psi to 
detrroine the load^displacrornt chaiactrr ist tcs ol bunrd 
lootings. Thr slatic bear tng oudulus increased as over- 
burden pressure increased up to an overburden pressure of 
approxioately 6 psi. The dynaoic bearing oodtilus im reased 
exponentially with overburden pressure to an overburden 
pressure of l.S psi Up to 1 psi overburden pressure dynaotr 
«odulus was larger than static, but the difference was less 
at 3 psi overburden than at zero.  The relationship between 

Italic and dynaou ooduli was not firoly establisned lor 
ovrrbuidrn pressure» greatei than 1 psi. These tests were 
oade on a 1S-in -diaoeter bearing plate in dry sand using 
the Si H atoou blast sisHilator- 

R-H9 
let Construction - Mobile Puov Wamgan tor Confined Flood- 
ing, Ort 1964, C. I, Sherwood, I, H Noser, AD4SU9J9 

An exprrtorntal puop Wamgan was evaluated at Point 
Rarrow, Alaska, between I9S8 and 1960, and selected coopo- 
nent» lor thr unit were rvaluatrd at uthrr lirld litOC 
hrtwrrn I960 and 1964. Thr siobilr puop Wamgan i» wrll- 
kuitrd lor thukrmrg tra ice by confined flooding and t» 
i ecooaended a» »tandard rijuipornt for thi» type of ice 
const mition. Specifications, rrduced scale drawings, and 
iooor rcial it eos we re pub Ii shed i n "echnira1 Note N*60fl. 
Kirction instructions arr given in Technical Nott1 K-S87. 

R- 140 
Protect ivr  Coverings  for  Ice  and  Snow 
Sttidirs, Oil 1964, N  S. Strhlr, AD449711 

Aqueous  Foao 

S'uosri drtrriorat ion ot thru surfaces haopers the 
year-1 otind use of natural ice is lands and soooth sea-ice 
area» in the Arctic Ocean and per««anent snow and ice areas 
tit the Ant a ret ic. Sawduat has neen used by the Navy for 
protecting coopacted-snow »reaa« but its scarcity and ship- 
ping bulk pteclude ita use in polar regions. In developing 
a »uitable protective covering lor ice and snow turfaces In 
polar regions, laboratory and field studies were conducted 
on protein'baae agueous loaos stabilized with soduur car- 
boxyoethyl crllulosr, by contract with Onondaga Associates, 
Inc., of Syracuse, NY., and by NCEL. 

These foaas are not adequate tor continued protection 
of ice and snow surfa es against stuooer deterioration. They 
are difficult to generate, will not cure under normal polar 
condition», have a short field life, are daoaged by tralfic, 
and offrr only a slight wnght savings over sawdust at a 
considerable increase in cost. Investigaliona should con- 
tinue toward developing a coveting for operational areas ot 
let and snow which protects against deterioration froo solar 
radiation and near-thawing teoperatures. 

R-141 
loproved Nrthod  ol Ortrroimng Metal Corrosion Rate by 
Weight Loss, Nov 1964, |. I. Nat am. AI>60M;;H 

A drliciency was found in the procedure for the salt- 
Kpray trst given in Mi 1-t'-.MD'.O (ships), which is usrd to 
drtrroine the weight los» suffered by oetal structures, such 
as ballast tanks, troo rusting. The procedure did not take 
into account the nonhooogenetty of oatenal aoong the panels 
being tested. A oodified oelhod was developed, and the 
result» obtained with this oethod were coopared with those 
obtained using the original oethod. The »odttird oethod not 
only corrected the deficiency, but it also loproved the 
precision of the test oethod significantly. 

R-342 
Mobile Construction Battalion Equipoent and Operations, Mat 
196S, D. Taylor, W. W Watson, A04.Sft06S 

NCKI. oade a study of the present and anticipated utili- 
zation ot equipment tor advanced base construction by the 
Naval Construction forces. Inforoation was gathered froo 
Mobile Construction Battalion reports and fro« battalion 
nffuers stationed at Port Hueneoe. Task personnel observed 
sooe ot the active eqtiipoent operating at Adak, Alaska, and 
other equipoent in storage at the CONCBPAC pool at Port 
Hueneoe, California. In general, the equipoent is adequate 
and used to its full capability when deployed, but soar 
problros .ind drfuiencirs were noted: (1) sooe poorly 
designed or faultily constructed equipa^nt has entered the 
systeo hy otsconstruction of the coononly accepted intent of 
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« •pvcilitat ion, (;i rquiparnl (rlrctrd tor drployarnt i> 
■ oartiari umuitablr lor Ihr firld rnvironarnl, ()) »oar 
«qukp*rnt is usrd bryond its cspability wbro the pruprr 
p^uiparnt is not svsilsblr si ihr lonstruct.on site, (4) thr 
•sjonty of ihr r^uipa^nt is old, (S) Irsinve oprrslors 
soartia»s aishsndlp rquiparnt during NCB drployarnts (whitb 
sre trsinint op#rstions)t snd (t) equtpae'jt is not slwsys 
properly astntsined due to "tight" construction schedules 
snd the dearth ot rated aechanics Many o( the probleas are 
recurring and soae have been solved. The iindiigs are 
placed in relation to the advanced base functional coapo- 
aents  92.  P4A,   P4I,  P4H, snd P2S. 

II-34J 
■ ■proved  Transpartsbtlity for   tlie  I'."'   Functional Coaponent, 
Feb  ItfcS. W.   W.  Watson, A    L.   Scott,  Al)4-.bSHN 

The current \':s advanced base functional coaponeiit 
cannot be aoved rapidly overland on umaproved country 
roads, not can it be airlifted via 0-124 without eatensive, 
tlae-coasuaing disasseably of a nuaber of large pieces ot 
heavy eijuipaent The t2i vas studied to deteraine the 
chsoget necessary to laprove  its transportability. 

Current developaeuta sho« that the overland aoveaent 
capability of the P2S can be aarkedly laproved by changing 
the traoaportation equipaent specif lest ions to provide 
incressed tire sue, power-ssaisted steering, all-wheel 
drive, coapression-igmtion engines, increased horsepower, 
and autoaatic  transaissions. 

It should be noted that Aray engineers consider the 
C-U4 aircraft obsolete snd that their future plans sre 
based on uae of  the i-IH aircraft 

R-J46 
Ice    Grading    Eijuipaent   -  Developaent     ut     an    Exprnaenljl 
Roiating-Drua    Cutler,    Nuv    1964,    S.   I.    Citfoid,    AIusuil 

Tests of an eipenaental rotat ing-drua ice cutter are 
derenhed The tests were perfuraed to deteraine the feasi- 
bility ot gesding polar ice surfsces through reaoving rictn 
ice by fracture, using lapact cutlers aounled un a rolatiiig- 
drua. Espenaents were conducted to learn the best shape, 
sice, and nuaber of cutters required, horsepower needed lor 
various depths ot cut and travel speeds, the relative aenls 
ot overculting and undercutting, and the aost suitable 
cutt ing-'Uua rotating apeed. The ice tutter's pertoraame, 
which Has tested in a cold chaaber in Alssha snd in 
Greenland, revealed that reaoval ot ice by fracture was 
feasible. The criteria obtained troa these tests have been 
used to levelop an ice doxer tor pioneering in rough ice 
areas. This unit is currently being tested and evaluated at 
various  field sites 

■ last    Closure   Valves,   Jan   llbb,   K    S. 
R-347 
Evaluation of Four 
Chapter, AI)4S5762 

Four aahes of blast closure valves were tested by NCEl 
to deteraine their airflow resistance, closure tiaes, blast 
response snd leakage, and their weather-ability. Two of the 
blast-actusted valves tested were the Swedish Wegeaatic, 
14-in.-diaa valve, and the Bureau ot Ships 11- by IS-in. 
rectangular valve. Also tested were thiee flash-actuated 
valves, the Nosier Safe Coapany 48-in.-diaa valve, and the 
Bureau of Vards and Docks )b- and 4t-in valves 

R-344 
The   Behavior   of   Shallow-Buried   Cylinders,   Jan   19feS, 
Allgood, AOoloeso 

J. R. 

The available intonation pertinent to the behavior of 
shallow-buried cylinders is synthesixed and eatended to gain 
a better understanding of its uae for laproving the deaign 
of underground shelter!. The theoretical and experiaental 
data are eaaained to define the areas in which further 
research is needed. 

A failure plane analysis yields (1) the aimaua depth 
of cover required for all of the surface load to be carried 
by arching, (2) the aaxiaua percentage of surface losd which 
csn be earned by arching for any leaser depth, and (J) the 
relative defonution between the structure and the free 
field required to develop the aaitaua poasible arching. For 
a ah. < lowbuned cylinder In a unifora granular soil field, 
the net arching is shown to be essentially lero. Because 
the net arching acroaa the atructure is aero, the effective 
load on the structure tending to induce failure is the 
surface pressure. Consideration la given to the poaaihili- 
ties of elsstic and inelaatlc buckling in the roof caving 
and local tranaltional buckling aodes. Evidence is cited 
which indicstea that for depths of cover sufficient to 
provide radiation protection, and for relatively thin-walled 
cyilndera, failure will noraally he in the inelastic transi- 
tional aode where a local buckle devclopa at or near the 
bottoa of the cylinder. 

R-J45 
Deep Ocean Civil Engineering, Back-Up Report, Undersea 
Technology Panel, Project Seabed, Sep 1964, 0. B. Cruapler, 
J. J. Hroaadik, et al., A04W974 

This report waa prepared prior to the Honterey session 
at the docuaentat ion of the sistr-ot-the-art and projected 
technology in the field of deep ocean civil engineering in 
aupport of the undersea technology panel of Project Seabed, 
sponsored by the Special Projecta Offlea. 

R-34» 
Polar   Construction Equipaent  - Portable  Floodlighting Unit, 
Nov  1964, N.  E.   Pierce,  G.   E.   Sherwood,  A04S2160 

A sled-aounted floodlightmg unit was developed to 
provide illualnation and a portable light-duty power source 
for work areaa away froa aain caaps and construction sites 
in polar regions. It conaiats ot a standard Aray Quarter- 
aaster 400-lb-capacity aanhaul sled, a lightweight 1-kW 
gasoline-engine-dnven generstor, snd tour light stsndards 
with three 1S0-W laapa each Evaluation of the unit in the 
Arctic has proved it to be well-suited tor polsr use. The 
sled-aounted unit is eaaily towed by one aan, it provides 
the required illuaination of I ft-candle at 100 ft within an 
included angle of 90 deg, it is lightweight and coapact tor 
shipaent by air, it la trouble-free, and the cost is reason- 
able. The unit is detailed in Y and D drawing nc. 99I7M 
and la recoaaended aa a standard itea of construction equip- 
aent  for polar operations. 

R-349 
An Eapincsl Forauls for Calculating Gaaaa-Ray Pose Attrnua- 
tion in Concrete Ducts, Nov 1964, W. C. Ingold, C. H. 
Huddieston, AD609049 

A survey is presented of the current status ot the 
calculation of gaaaa-ray duse-rate attenuation in an ducts 
through concrete. A staple eapincsl foraula is exhibited 
which shows satiafactory agreeaent with the reaults of aore 
coaplicated coaputatlonal techniques and with experiaental 
reaults. This staple foraula represents a large saving in 
coaputation tiae - 2 sec per case coapsred to 400 sec by 
IBn-1620 coaputer. Its validity is establiahed for s wide 
range of duct geoaetnea and tor gaaaa-ray energiea up to J 

H-3S0 
Gaaaa-Ray Shielding Effects of Netal Doors in Ducts, Jsn 
196J, P. R. Bryson, J. S. Grant, A0454729 

Reaults are preaented of ai expenaent carried out on 
the tbielding effects of a steel door in a two-legged 11 x 
11-in. concrete duct using cobalt 60 as a gaaaa-ray source. 
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! ■-< ■ duur p>>s it tuns »mi two dour thicknrsses wt*rr u&ed. A 
rrldtivcly .truiiK nibidltrr rttfit was miMsut t i when thf 
door w t . [' 1 i. .-I dt thr (orner whrrt* di rcc t rddidt lun wab 
received When <* i/8- in. st er I door was plaied in the 
■ecMUl leg 22 in. Iron the corner, the radidtiun wab reduced 
SO to 601- ll i an be expected that the farther down the 
M i ond leg the door is placed, the less radiation it will 
traaiait, that the thicker the door, the greater its shield' 
trig effectiveoetl will be. A »ethod of Sialmg the results 
to large ducts is presented based on the expenaental aea- 
sureMents. 

R-3S1 
Divmishing Protection Found in Klotation-Type Ba1la&t'Tank 
Preservative», Dec 1964, C. V. Brouillette, AD4S43b8 

Sanples of used rust-retarding, flotation-type, 
ba1 last-tank preservatives were taken f roa 30 floating 
drydocks to analyze their corrosion-resisting properties. 
After a tew •onths' service inside the ballast tank of a 
floating drydock, these oils were found to fail the Mil-Spec 
re<|ui resents for rust retardat ion. It was found that 
beijuse of improper use of these oils, only about 20X of the 
drydoi ks were receiving as auch as 80^ redact ion in corro- 
sion. 

R-352 
Reitotr Indicator Systen for £21 Series Automatic G-Agent 
Alani, Mar 1965. I. H.   Derr 

A remote indicating system was developed for incorpora- 
tion into the Navy's K21 series automat ic G-agent alarm 
installations so that a number of remote E21 gas-attat k 
alarm units could be monitored at a central control. An 
alarm sounds at the receiving station when gas is sensed, 
and a red light indicates the location of the £21 unit that 
sensed the gas. As a precaution, a warning indicates the 
presente of a signal on ihe assigned radio frequency that 
may cause either intentional or unintentional jamming of the 
frequency. 

The remote indicator system consists chiefly of (1) a 
transistorized frequency-modulated transmitter mounted in 
the £21 gas alarm, (2) a transmitting antenna mounted on the 
gas alarm case, (3) a tune generator producing a modulating 
tone in the frequency range of 800 to 3,600 cps, (4) a 
programmer to allow time sharing of the frequency by several 
transmitters, (5) a receiving antenna, (6) a receiving 
station consisting of one FH radio receiver, 15 Motoi-ola 
single-tone decoders, one signal-presence indicator, and 
associated power supplies. 

The system was successfully field-tested at a variety 
of transmitter-to-receiver distances. The maximum distances 
tested were 4.7 miles over obstructed terrain and 9.8 miles 
over unobstructed. The transmitter actuated the central 
alarm in all cases. 

R-353 
Issued as R-333-II 

R-354 
Fast Neutron Streaming Through Two-Legged Concrete Ducts, 
Feb 1965, Y. T. Song, AD457746 

As a part of the Laboratory's fundamental shielding 
studies for personnel shelters, fast neutron dose rates are 
calculated in the second leg of an air duct through concrete 
for neutron energies of 14 mev and 2.5 mev. The calcula- 
tional technique is based on the Albedo concept. Dose rates 
are also calculated by a Monte Carlo technique, and the 
results obtained by the two theoretical methods are compared 
with each other and with experimental measurements. 

Comparison shows very good agreement among these three 
independent determinations. 

R-355 
Protection of Mooring Buoys • Part V, Fourth Rating Inspec- 
tion, Jan 1965, R. W. Dnsko, AD6U410 

This is the fifth of a series of reports on the protec- 
tion of mooring buoys. Fourteen test buoys were given their 
fourth rating for extent of coating deterioration, corrosion 
of steel, and fouling. A fifteenth buoy had been removed 
from test at the time of the fourth inspection because of 
its advanced deterioration. The coating systems on eight of 
the buoys were in good condition and the six other coating 
systems showed varying degrees of moderate deterioration. 
Two sets of thirteen test panels coated with the different 
coating systems used on the buoys were given their third 
rating inspection after 18 months of exposure. One set was 
exposed in San Diego Bay and the other in Port Hueneme 
Harbor. The condition of the coating systems on Port 
Hueneme test r-inels showed a general correlation with those 
on San Diego t>st panels and buoys. In addition to environ- 
mental deterioration on buoys and test pane's, the buoys 
were abraded by mooring Naval vessels. The galvanic corro- 
sion of rivet heads observed on most of the Hark I buoys 
during the last inspection had not worsened to any signifi- 
cant extent. On those buoys with an antifouling coat, very 
little antifouling protection remained after 20 months, but 
on the test panels two antifouling coatings were still 
retarding fouling after 18 months. 

R-356 
Sea-Ice Construction--Skid-nounted Pumping Units, Jan 1965, 
E. H. Moser, G. £. Sherwood, AD456856 

Two skid-mounted pumps were developed for thickening 
natural sea ice in polar areas where air cargo space is 
critical and support equipment is limited. One is a high- 
pressure, low-volimic unit principally for confined flooding. 
The other is a low-pressure, high-volume unit principally 
for free flooding. Within limits, the units can be used for 
both types of flooding. 

Both units consist of a diesel-driven centrifugal pump 
mounted on a towable skid-base and enclosed in an insulated 
aluminum-paneled shelter fitted with access ports and an 
automatic shutter-type ventilation system. They are winter- 
ized for easy operation in air temperatures to -40F, and 
they are equipped with entry ports for preheating with a 
portable hot-air slave heater in temperatures below IGF. 
Both units are air transportable in a ski-equipped C-47 
aircraft, and they can be towed on snow and ice with equip- 
ment as small as an M-29C cargo carrier. No flooding gear 
is provided with the pumping units, this must be selected 
for the specific job requirements. 

R-357 
Developments in Protective Shelter Systems, Apr 196S, P. J. 
Rush, AD614979 

This report covers available information in protective 
and environmental aspects as they apply to design, construc- 
tion, and operation of shelter systems for the survival of 
personnel and equipment. 

More than 400 references were studied to compile the 
report. Certain of the information was obtained from obser- 
vations of nuclear detonations and their effects upon vari- 
ous components of shelter systems, other data included are 
the resuKs of laboratory experiments, and some conclusions 
were derived from analytical considerations. 

R-358 
Deterioration of Rubber and Plastic Insulation by Deep Ocean 
Microo-r—i^s, Msr 1965, J.  S.  Muraoka, AD46U48 

This uoratory research study determined the relative 
deteriorating effects of deep-ocean microorganisms on five 
electrical insulating materials. The plastic and rubber 
materials were exposed for 21 months in (1) sea water con- 
taining    microorganisms    from   deep-ocean    sediments    or    (2) 



r. drrp-otean »rdiarnt Ccotrol ipri larn» mn npuinl in 
■ trrtlr •<•« ««trr KrUtivr vjlun lor (letrrior'iioo ol ihr 
in«ulatia| «jitrr uU were drt^rainrd on Ihr h«sis of miiula- 
t ion ipii»tj(ur and voltage brrakdown trits. Other paraae- 
ters of the deep-ocean environnent, auih aa high hydroatatic 
preaaurea, low teaperaturea, and loti disaolvrd oxygen wn 
ool a part of thia study hut will be considered in a future 
atudy. 

Of the five Batenata, neoprene rubber was highly 
reaiatant to water absorption in the absence of Microbes but 
was very auaceptihle to aicrobial deterioration. Polyethyl- 
ene waa highly resistant to aicrobes, but after 14 awotha it 
was very susceptible to water absorption. Silicone rubber, 
i.H-S rubber, and polyvinyl chloride were fairly resistant to 
both aicrobea and water. 

R-3S9 
Building Natenals  for Attenuating Electroaagnet ic   Interfer- 
ence, Har  196S, H    A.   Usitter,  AD612149 

The electroaagnetic shielding properties of coke-ceaent 
aaterials have betii investigated expenaentally and theoret- 
ically. Calculated and aeaaured values are in close agree- 
aent Eight types of aatenal available coaaerctally and 
uaed aa cooatruction aatenal were evaluated as electroaug- 
netir shields 

to reaove surface activity Core saaple» of thr soils wert* 
taken and layers of the coral were iounted to dttfraiM 
aitual aigration 

It was concluded that aigration did OCrUf by Iraihing 
and particle aoveaent, and that particle algiation occurred 
only in soils having a wide ui.ige of particle si^es. A 
single   vacuuamg   reaoved  aost    of    thr   detectable   aitivity 

R-161 
Evaluation of Paint Systeas for Us.' in Radioisotope taboia- 
tones, Feb lit'..    J    t      Cnlly, I, H  Bassett, ADkS/ll? 

Two paints, one based on eposy resin and the other a 
stnppable coating, were '-NIC.I on concrete and on wood and 
cuapaied to bare stainless steel for ease of i leaning ot 
radioactive contaainants. It was found that the rposy 
paint, Plasite 7l2i, provides a surface that i an be easily 
decontaainated. This paint is in toutine use at the At.•mi« 
Energy Coaaission's Los Alaaos Scientific Laboratory, wheie 
it is eaployed to coat surfaces that are routinely exposeil 
to radioactive contaaination, and has been found to provide 
a readily cteanable surface. 

The stnppable coating. Fuller's Stnpcoat, intended to 
be( reaoved and replaced when ' ^ntaamated, was ttfective foi 
aqueous contaainant solutions but was ineflective for oily 
contaamants, which dissolved and penetrated the coating 

R-360 
Cancelled 

R-364 
Thin-Fila Evaporation in Vapor-Coapression Stills, Apr OoS, 
E. J. Beck, AP613S72 

R-361 
Field  Strength Neaaureaents   in  a  Quasi-Absolute Half-Space, 
Har    1965,    D.  B.    Clark,    H.  A     Usitter,   R.  D.    Hitchcock, 
AMMTM 

Controlled field testa with .Navy-type interference 
receivers were conducted to deteraine the accuracy of cali- 
bration techniques and of certain types of electruaMgnetic 
field aeaaureaenti. An effectively infinite, highly con- 
ducting ground plane was provided by the Great Salt Lake aud 
flat used as a teat area. A mnopole source, carefully 
aonitored by aeaaa of a current probe in its base, provided 
aeans to calculate accurately the generated CV electroaag- 
netn fields. 

naasureaents aade with both aunufacturers' aeters of 
the vertically polarized electrical field using rod antennaa 
aouoted on a ground plane placed coincident with the surface 
of the aud flit, in alaoit all cases fell within a ll.S-db 
aeaiureaent and calibration error ot each other and the 
calculated field. In aany cases there was reaarkable super- 
position of readings. 

Heasureaents aade with rod antennas aounted I a above 
ground were generally J to 6 db higher than the calculated 
field and aeaaureaenta aade with antennaa (lush with the 
ground. 

Accuracy of calculations of the generated field were 
dependent upon the accuracy of the calibration of the signal 
source using the subatitution aethod. Nonitonng interfer- 
ence receivera were uacd with a current probe to aeaaure the 
aonopole baae current. Source aeaaureaent and calibration 
procedures are described. 

R-362 
Migration of Fallout and Fallout Slaulants into Soils, Feb 
1965, A. E. Hanna, M)6IU11 

A series of testa waa perforaed to deteraine whether 
radioactive fallout would aigrate vertically downward 
through aoila. A thin layer of fused or leachable fallout 
siaulant (Monterey sand coated with hariua UO-lanthanua 
140) or of natural fallout (fusion products in soil) was 
apread on trays containing frozen aoil aixtures. «he trays 
were alternately thawed and allowed to refreeze, with 
radiation-level aeaaureaenta aade periodically. After a 
nuabrr of thaw-freeze cycles the frozen soils were vacuuaed 

A study is sude to explore pruaismg aechamsas of heal 
translrr which aay be used to develop aore efficient sea- 
water distillation units. As a basis ot mvt «tigation an 
extensive research survey of luw-trapeiature-ditference 

boiling heat transfer is briefly suaaanzed, with the con- 
clusion that with the present understanding of ebullition 
there is little prospect of achieving the desired heat 
transfer with active boiling. The aetal-to-tluid superheat 
necessary to fora a steaa bubble with known types and si/es 
of nucleation sites prevents ebullition except with ■iniausi 
teaperature differences of 8 to 10F between the teaperature 
of the aetal wall and the saturation teaperature ol the 
fluid. 

The concept of evaporation t roa a very thin lila with- 
out boiling is considered in detail, and two saall cxpen- 
aents are reported. It is shown, both theoretically and 
experiaentally, that very high evaporation rates can be 
obtained with the very thin fila technique, aethods ot 
aaintaining a thin 11 la continuously in a practical vapor- 
coapression still are considered. A single-tube expnlarnt, 
in which aethods of introducing feed water and checking 
probable scaling probleas will be studied, is described as 
the next phase of this task. 

R-365 
Plaatic Noonng Buoys - Part 1, Fabrication ot Exprnaental 
Models, Mar 1965, R. W. Drisko, T. Roe. AD612055 

Two experiaental plaatic aoonng buoys were designed by 
BUDOCXS and fabricated by a private contractor Each has a 
cylindrical steel Craaework to which a tension rod is 
welded, passing vertically through the axis A swivel and 
eye are welded to the top for use of a free-swinging aoor- 
ing, and an eye is welded to the bottoa tor joining to a 
riser chain. The steel fraarwork is filled with closed-iell 
Polyurethane foar. On one buoy this foaaed core is covered 
with an exterior shell coaposed of ten layers ot fiberglass 
cloth iapreguated with polyester resin, on the other, the 
exterior shell is a sprayed-on coating of chopped fiberglass 
stranda in polyeater reain. This report is Part 1. Part 2 
will cover the in-service evaluation of these experiaental 
buoys. 

R-49 



R- l<>0 
Iafr«rrd   Sprctrotcupy   ot    Paint    Vrhiclf 
Cnliy,  IU>4S;S86 

t>b    196S,   J    H 

Intr/rrd sprit rotiopy h«i hrr.i invritif«trd for its 
appl nit lo.i to th- «prcifi'jtion trsttng vl paint vrhule». 
Infrarpd abtorbr^.re by paint vrhidrs was »raaurrd using 
attrnuatrd total rrllntantr of light by Ihr vrhitlr and by 
transaiasion ot solutions of vrhuIr Krprodutiblr rrsutts 
wrrr not attainrd by nthrr approach. nuch aorr study is 
rrv|uirrd to drvisr a nrthod by whirh arparatr laboratonrs 
frith diffrrrnt rquiparnt (ould sukr arasurrarnta of adrt^uatr 
t>rrcisinn  for   inclusion  in paint  spri ifuat ions. 

11-167 
Gravity VrntiUtion of  Undrrground Shrltrrs,  ftar   IMI.S,  J    C 
Xing,  ADc.i'.Sd 

Trsts wn .■ onduclrd to drtrrainr thr suitability ot 
using gravity vmtilation as an rarrgrncy svthod of provid- 
ing air for survival in an undrrground shrltrr Thr trsts 
conslstrd of inducing throtgh a siautatrd trst shrltrr an 
-»■illi'fr cauard by '.-', insidr-outsidr traprraturr diffrrrn- 
tials, and (b) slack hratrrs in thr rshaust dui t. An addi- 
tional trst was Badr which involvrd a drvtcr to dirrct wind 
into thr inlakr duct. It was found that wind blowing ovrr 
thr mlrt and rxtuust ducts crratrd a nrgalivr prrssurr in 
thr shrltrr that could not br satisfactorily ovrrcoar by thr 
gravity arthods usrd, thus, ainiaua vrntilation ratrs could 
br obtainrd only wlirn thrrr was no wind blowing. 

In thr trsts conductrd to utilizr thr wind, an NCFl- 
drsignrd air inducrr which aounls on thr mlrt duct providrd 
satiatactory vrntilation during noraal wrathrr conditions 
whrn thrrr was a w*nd of 6 to 8 aph. 

analysis. As is grnrrally trur of PERT arthods, GPA can 
assist aanagrarnt to utili/r availablr productivr rrsourcrs 
rffrctivrly, howrvrr, coaparrd to other noncoapulrr arthods 
prrsrntly usrd, GPA trrhni<|urt arr aorr straightforward and 
rrquirr ainiaal anthartic calrulalions. Instructions arr 
givrn for srttmg up a flow diagraa schrdulr, and rsaaplrs 
and nrrcisrs for practical applications of GPA arthods arr 
providrd. 

R-3?l 
Plastic Hingr Formation in Rnnforcrd Concrrtr Braas, Jun 
I96S, W. J. Nordrll, ADM ;.'..( 

Kiftrrn static and dyuaaic trsts wrrr conductrd to 
arasurr thr actual aagmtudr of thr cjivaturr of a plastic 
hingr and to corrrlatr thr anglr of drforaalion with rrsis- 
tancr for braas subjrctrd to dynaeic loads. Thr pnaary 
vanablrs wrrr thr aaount of coaprrssion rnnforcrarnt, thr 
distancr brtwrrn thr concrntratrd loads, and thr ratr of 
loading. Thr dynaaic strp loads rangrd in aagmtudr froa 
about 1.10 to I.2S tiars thr stitic yirld load. Thr roa- 
putrd valurs of aoarnt, curvaturr, and drflrction at thr 
onsrt of plastic hinging wrrr Irss than thr rxprnaental 
valurs for both static «nd dynaaic loadings. Tlir 101 m- 
crrasr in braa rrsistancr under dynaaic loads igrrrd with 
'.br incrrasr in yirld strrngth of tnr coupon sprciarns 
subjrctrd to rapid straining Plastic hinging was siailar 
in thr static and dynaaic braas loadrd at aid-span. Crush- 
ing occurrrd at approiiiutrly thr saar drflrction undrr both 
typrs of load. For thr braas with a purr aoarm rrgion, a 
dynaaic load rqual to appromaatrly 1.1 tiars thr static 
toad causrd crushing at aid-span hrforr thr plastic hingr 
had drvrloprd as coaplrtrly as it did for static loading, 
thus, for dynaaic loads, thr drflrctions wrrr lowrr at thr 
onsrt of crushing than thry wrrr for static loads. 

Rrcovrry of Laundry Wastr Watrr 
I46S, W. R Nrhlsrn, A06122b6 

for Shorr Stations, Nar 

A laundry wastr-watrr-rrcovrry unit was in-srrvicr 
trstrd at thr flidway Naval Station Exchangr Laundry. Trrat- 
arnt rrsults wrrr coaparablr to thosr obtainrd at NCEL, 
although costs wrrr highrr than prrvioutly rstiaatrd. An 
snalysis of trst rrsults indicatrs that thr unit is not 
suitablr for inclusion in thr functional coaponrnt systra. 
Howrvrr, thr procrss itsrlf aay br usrd at prraanrnt sta- 
tions to supplrarnt watrr supplirs by 5 to 20V 

R-Jt9 
Drsign, Placrarnt, and Rrtnrval of Subarraiblr Test Units 
at Drrp-Ocran Trat Sitrs, Hay 1965, R. E. Jonrs, A0615769 

Four subarrsiblr trst units (STU's) wrrr raplacrd, 
rsposing sprciarns of various aatrriala to thr sra floor 
srdiarnt and to thr surrounding watrr for various tiar 
prnods and at various drpths. Eaplacrarnt of the four and 
thr rrtnrval of onr (aftrr 4 ao) arr rrportrd in drtail, 
and thr rigging and instruarntation Systran arr drscribrd. 
Thr hravirst STtl raplacrd so far wrighrd alaost 7,500 lb and 
supportrd about 2,400 sprciarns of 600 diffrrrnt aatrriala. 
Eaplacrarnls wrrr aadr at drpthi of 2,400, 5,600, and 6,700 
ft. Oprrations and aystra prrforaancr arr discussrd and 
condusioi" and rrcoiarndations arr prrsrntrd. 

R-J70 
A Graphical PERT Analog, Apr 1965, D. F. Saapsrll, A0614701 

This publication in intrndrd as a guidr for plannrrs 
and schrdulrrs of projrets not govrrnrd by currrnt dirrc- 
tivrs concrrning thr usr of prrt or thr critical path 
arthod. 

Thr graphical PERT analog is an Intrgratrd noncoaputrr 
arthod of planning and schrduling thr coaponrnt activitirs 
of a projret in trraa of both tiar and cost. Easrntially, 
CPA is a graphical approach to thr PERT concrpt of projret 

R-372 
Notion   of   Subsurfacr   Soil   Inclusions   Subjrctrd   to  Surfacr 
Blast  Loading, Apr  1965,   L    W.  Hrllrr,  A0614902 

An rxprriarntal invratigation was conductrd to providr 
an insight into thr fundaarntal action charartrristics of 
inclusions burird in a soil firld and subjrctrd to a blast 
loading applird to thr surfacr of thr toil, Thr purposr of 
thr work was to providr knowlrdgr of thoar factors influrnc- 
ing thr failurr of an undrrground protrctivr cor.plrx coa- 
posrd of structurrs, utility linrs, coaaunica; ion linrs, 
appurtrnancrs, rtc. 

Dissiailar inclusions, rrprrsrnting rlrarital portions 
of a burird coaplrx, wrrr placrd at diffrrrnt arpths within 
a dry sand aatrnal coapactrd into a rnnforcrd-concrrtr 
containrr. A srqurncr of 15 blast loadings at ovrrprrssurr 
Irvrls of 5 to 25 psi wrrr applird Kt thr surfacr of thr 
sand, and thr accrlrration and displacrarnt of thr inclu- 
sions and  thr displacrarnt  of thr soil wrrr arasurrd. 

Thr rxprriarntal rrsults indicatr that thr inclusions 
do not swvr with thr surrounding soil but displacr into thr 
soil in thr dirrction of thr propagating soil strrss wavr. 
Stiffrr inclusions attainrd thr grratrat accrlrration, 
vrlocity, and displacrarnt, inclusion-soil diffrrrotial 
displacrarnts of up to oor-third thr aaxiaua inclusion 
displacrarnt wrrr rrcordrd. 

R-373 
Architrctural Acoustics, Siaplifird Nrasunng Trcbniqurs, 
Nay 1965, M. L. Look, Ant.lf.887 

A prrliainary study of thr statr of thr art in archi- 
trctural acoustics rrvralrd a drfimtr nrrd for an iaprovr- 
arnt of arthods for in situ acouatical arasurraents. A 
study was thrrrforr aadr to drvrlop and drannstratr arasur- 
ing tcchniqura and rquiparnt that arr siapl >, porlablr, and 
rraaonably accuratr. 

Trchniqurs for arasuring thrrr fundaarntal acouatical 
paraartrrs arr prrsrntrd, and rxtrnaivr background aatrrial 
is providrd to faailiarizr thr rradrr with thr principlrs 

R-50 
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»-374 
Utnal-Plalr Trata With Platr Uiaartrr Vaurd, Api 
N     L    GUI,  T    J    SarrU,  ADbMI*)! 

To im ihn th» undn itandiuy ot thr ar^hani^» o 

tra ralaiur to hut icoiital loading, a an ira ot latr i a 1 

braitig teata «aa prrtoiard m thr pit ol thr Nc'KL a 

M«»t     aiaulatoi Thrar    trat»   wrrr    a    tout inuat ion 

r«rlirr trat prograa whuh i ouaidrrrd onr platr diaar 

onr typr ot toil, during thia an ira ol tr»t, thirr 
liaawln» wrrr uard, and thr iraulta wrrr loapatrd wit 

11 ■■   prrvioua   trata In   addition,   onr   trat   waa   pvi 

with   a   dittrrrnt    typr   ot    »oil   in   an   attrapt   to   grnr 

thr  appluabilKv ot   thr  trat   iraulta       to  ataulatr a 

l ion   in   thr   drpth   ot   burial   ot   thr   platr,   ovrrbuidru 

auir*   wrtr   applird   to   ihr   »oil   »urtair   bv   a   pnruauit t 
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Shal low'kui ird   PKulrt    Anhra    Subjrilrd   to   a   Ti avr 1 mg-Wavr 

LOAJ.     Oct      WbS.    J     K      Allgood.    K    H      Srahold,    ADfc22V)2 

(^prration Snowball hrejacl t 4 «.onaiatrd ot trat» 
pri torard on twrlvr aod^l anhrt to drtrramr tbrtr brhavioi 

undri a liavr1ing-wavr blaal loading Thr pilar obintivr 

w«a to drt mr thr bo.lv aol ion» tor a ioapar laon with a 

prrvioualy drvrloprd  throry 

On rrtovrry of thr »truiturra attrr trat it waa tound 

that thr tour )0- in. apan arrhra wrrr in irlaiivrly good 

i oiulit ion Mowrvn , ao»t ol thr right I»- in »pan ai t hr» 

wrrr badly daaagrd Ihr daaagr wa» mtlulrd by rir^ta ot 

* -rgr, drnarly-toapaitrd, hard luapa ol ilay. Koitunalrlv. 

ihr rjnta did not obtcurr thr rnult» Iroa thr largr jiihr» 
on which aU ot thr rlrrlrodU mat ruarntat ion wa» lovatrd 

All rlrctionu mat ruarntat ton oprratrd and moid» wrrr 

obtainrd   lor   all   tranaducrra. 

Actual Nody aotion» wrrr largrr than tho»r drtrratnrd 

tioa thr throry Trat rraulta mduatr that thr toutulatioii 

aodulu» var'r» and that arihtug »hrar »hould br rapiraard a» 

a   tuiution ol   drtlritton. 

t.'oita tdrrahlr     data    waa     obtainrd    on    ahrlt     rraponar 

Thruat   dialr ibul ton  around  thr  arch wa»   tanly   umtora,   rvrn 

though  aoarnta   on   thr     rr   aidr  wrrr   10%  grratn   than   thoar 

at    Ihr   aaar   diatancr   troa   thr   »prtng   linr   on   thr   blaatward 
aidr. 

Aaong oihn inturaation, it waa found that (1) thr 

floor diaplacrd about thr aaar aa thr trrr t irld at thr 

correspondtng rlrvatioa, and (2) largr torera drvrloprd in 
thr   footing  t ir  hau 
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Rrvirw ol Krport on thr Ettrctivr Krndrr Syatraa in Kuropran 

Coualnri By Rtaarlada and Van Lookrrru Caapagnr, Oct IH5, 
T    T    Lrr.  AD«:2i5i 
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air trportrd and . .»n tirl. and tr 

r loprd by »^ Mil i a* toi and i rv irwn 
4bk.<t pi ion i apa^ it ira , load-drt Ir« 

»I    vlata     vimtial    and    aimua I ) ,    and 
ol loutiaitor*(r«oaarndrd »yklr«k 

tlWatralrd li hraiat 11 a t ly b\ thr rrvtvwri 

taiilitating Hint ton ot a trndrr kv»lr« 
l i. .i 1 11    adi inr   f itv M oiuarnt     at.d   t>ri thtug 
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1-J77 
An   Abaolutr  iraauiraritt   ol   IhnaMl   Krution   Albrdo   lot   Srvrt- 

al   Katrnal».  *1ay   I ■'(■ ■ .   0    K    Doty,   AL>t>lbt>M 

Albrdo» i» J ^oiurpt whiv h ha» proved ukrtul tn ttir 
^ a U ulat ion ol thr pmrt rat ton ot nut Irai wrapon» i adiat i 'M 

t hi ough     a     »hr lln     rnt ram rt>ay Ihr     app 11« at UMI    ot     thr 
Albrdo   appioai h   to   drm i tbr   thr   brh4v IOI   ot   nru*. ton»   iMpiii|t- 

ing   upon   variou»   aatrtial»    ta    thr   kubirtt   ot    thi»   repoi t 

Valur»   ol   thnaal   nrulioa   Albrdo   loi    Irad,    iron,   pju   - 

fin,    aluainua,   titbon,    and   htgh-drnkttv   loitiirtr   wrrr  * 
autrd,     uatng     Ihr     nut Irai      ira. lot     ol     thr     UmvriMt 

('a 1 t loi ma   at    Lei   Angr Ir»        Thr    rettllo   air    in   i rakon it' *' 

agrrrarnt    with    throirtnal    calculatioai Vnituation      t 
Ihr   angulai    drpritdrm r   of   nrut Ton   ht at inmg   wa»   at trapl*-   , 

but   with only pailtal   gucCffll 

R-371 
Nuan u al    Analyai»    tor     Two-Laynrd    I'avrarnt    Syalem      Jul 

146S.   W    I    WllreUM,  J     l'    Nirlarn,   ADolHOt.« 

rnhmqurk air ptrkrntrd tot nuanitally rvaluatiiig He 

Buiatktn intrgial rxpirkaion loi thr »rt I Iratrnt xorMuirnt 

at giound Level . m J layr i rd- pavraH-nt k\ vt rw Al .o, an 

n oaefllf a I    and   ell It: lent    aran»    ot    rvaluat i ng IN   drnoa- 

»ttatrd,   along   ttith   aran»    loi    <*kl laat ing   thr   n «><• u ia- 

trd with rat h rvaluat ion Ihr int lurncr i urvei pit* 
will 11 ltd teardiatr appl teal ton in t hr des I gn ot a i 

pavrarnt» and in thr rvaluat i on ol m ikt i ng i uiih^vN 

I 1 udrJ m a »n ir» ol apprndi get at r t hr Irv hn 11 a 1 I 

tor rvaluat ing thr »rt t Irarnt cocl III teal aitit i.' t 
t onht i uv t mg add it lonal   curves 

P- W*» 

Tloulr   Cat lo   CaU -ilat ton   ot   Nrut ton   Si traatug    I hi ough   Uo- 

trggrd-Uutt    Knt raiurwaya,    Jun    194S,    i     H      üaidnn,    A    J 
.irtt In ,  AOMbS.M 

Srvrtal irihni^ura loi ijUul«tiiig dokr rates LB ihr 
atudy ot ahrltn rntraiurway» air irpoitrd hrrrin laUula- 

t ion» havr brrn vrntird by mpri tarnt» 1'hrsr calculation! 

a I so drlriamr nrut ion rnn gy »pn t ta , a pai aSM-tn that i» 

di 11 icul t to araaurr and whit h i» vrry useful in ganuitg 

niktght into thr drxtgn ol protective »tiuttuirs tVlh ihr 
iirutron tlux »pritia and dosr talr» air taUulatrd tor 

various poaittott» along thr irittrtltnr ot a two-legged duct 

CaUulattoiii wrrr pntoiard utilKtng thr Adoni» ^«putn 
todr whuh »olvr» thr Nruaann appit>aiaat ton to thr iian^pott 

rquat ion    by    Montr    Cat lo    tn hiu^urs Fhese    Hon\ r    Car lo 

i a U ulat tons wrrr loaparrd lo »rvonu- Irg vaUulal ioa» ut t - 

11 < mg a »ratrapii ual Albrdo toiaula , and wn r also t -•« 

parrd to rKprrtarntal aravuirarnt» aadr with a tia ur rtiutv 

alrnt    doiiart.i lin ludrd    i»    a   ditiur^i^R    .■•(    iTfgf*«.   * 

grnrralixrd   toaputn   progiaa   for   Adottt»   ROOttOtry«   designod 

to br  run on thr  IHN  ro*)4 

'arn1 rd 
i' tu id 

n- 
Irt la til 
.a ' loi 
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R-lftO 
II i r f-   t   Si irrntng   fntft   •!   Mjr mr   ftt'trr   Iiibihiturs   ■   VI1,   Hjy 
1^>S(   T    Nur,   H    Huihuin,   ADblS77S 

Thr LAboratory it rspotinK wood itjnrlk iMptefiiitrd with 
v«riouK ■»!. t ul- to lit >!«iiif thfit miktanir to «tt4i.k hy 
• iiin«- horrra. Ihik report litts thr rr»uUi ot h^rhor 
trxta of r t r it f .1 panrlk rraovrd fro« evpoauir ln-t *.rrii 
IS Aug   \Hb\     and    IS  Aug     1964 It    alto    ItaU    «11    trratrd 
-tanrls whuh havr hrrn rapoard tor I w or «orr and which 
havr ahown no attach or inautluirnt attack to warrant 
reaoval 

Whrn tMprrgnatrd into wood tnt panrla. irroautr and 
70''0 crroaolr-toat tar aolution arc ahuut rquilly tflvctivt 
againat Nartraii and Terrdinr at tavh, but ncithrr la M trr- 
t IVP against t iwiot i a - Thr add it ion I rcrtlll o. ganii or 
•flal-organ i i (oapounda to irroaolr or irrototr- oil tar 
ku.ution produirk a prfkrrvat i vr whuh ii kuprriui to .ir. - 
iotr or i reoaotr-coal lar aolut ion alone Trratariita ion- 
taming a io*binJlu>n of onr «atrnal «pnilitally teslc to 
LiMiorii and another sateiial kpeiitually toau to Teiedine 
horers    are    alio   khowing    pmai se    aa   preservat ive   kyatraa 

R-IÄI 
Floating Drydo« kk 1 sr-i aa Uium h PlatfenM and Tracking 
Stations lor Space Vehidrs. Jun l^bS. N I Oldaon, 
Al>4644) 11 

Thr purpose ot this tepurt is to suMiari/r and evaluate 
studies *ade under tont rat t to develop concept a tor u» lag 
floating drydoiks as launch plattums and tracking stations 
for   spat e miiiionk. 

Contract NHY-iiJ6l with the Martin Coapany specified 
il' that a conceptual design study he «ade, that design and 
ptanutng criteria he est ahli»hrd, and that a structural 
analysik he aade on the use ot floating drydocks tor Saturn 
V and Titan III*C lauiuh systras .it offshoie Pacific aissile 
range sites, and (2) that a com eplual des ign study he aade 
for a   floating  tracking  and  coaawmcat ion  «tat ion 

The lahoratory's evaluation ot the contractor's effort 
is that the study was I o«prehens ive and thorough and that 
'.Ii. analysis and conclusions i an he accepted with consider- 
able conlidence. 

R-)S2 
Issued  «s  N-7M 

R-1M 
Pioneer    Polar    Stru-ture» 
196S,   G    I.   Sherw.   .1.   Altol 

-   Jaartway   Building   Divider, 
SS20 

May 

A huildiP|t divider was developed for the Jaaesway polar 
shelter to separate two facilities located in the saae 
building- The divider is constructed of tongue-and-groovr 
panels ot w«*od traaing and plywood. It can he placed across 
the huild'ng width under any arch nh. The panels «rr 
insulated for soundproof ing- A door included with the 
divider can he placed in «ny of three positions. The 
divider was in-service tested «t the NCEL expenaent«) c«ap 
ne«r Ncfturdo, Ant«rctic«. It was concluded that it s«tis- 
ties the requi ref^nts for sep«r«ling sp«ces in « J«ar«w.iy 
and  should  be  used as  a   st«nd«rd  accessory   for   the J«Mrsw«y. 

Pioneer     PoI«r     Struture«   *   J«iie«w«y    Picture    Window,     Nay 
19bS,   G.   t,   Sherwood,  ADM6484 

A picture window wa., developed lor use in the side of « 
J«Besw«y polar stielte'-. Il is placed in « doraer of plywood 
and wood fraaing that fits between two Jaaeaway arch nb«. 
Windows can be placeu aide by side in «ny quantity to pro- 
vide the deaired width. Double plate glass is used in the 
st«nd«rd window, but « hrrneinJIlv se«led, triple-glass 
unit (.in he used «s «n «ltern«te. Two prototype picture 
windows were   in-service  tested  «t   the NCEL experiment«!   camp 

near     He Flurdo,     Antarct ica Une    window    was    used    in    the 
offne, the other was used in the aeas hall. It waa con- 
iluded that the picture window satisfies the requirraents 
tor a window in the side ot « J«a»sw«y «nd should be used «a 
a  ktdiid.rd  «ccessory  tor  the  J«Besw«y. 

RMBS 
Protection    of    Houring   Buoys  -  P«rt     IV. 
R«ting   Inspection,  Jun  19b!>.   K    W    Dnsko, 

Resulli   of   Fifth 
ADblbBBb 

This ia the siith of a series of reports on the protec- 
tion ot aKHinng buoys Fourteen test buoya were given their 
fifth rating tor extent of coating deterioration, corroaion 
of steel, «nd fouling. A fifteenth buoy had been removed 
fro« testiiig «t the ttse ot thr fourth inspection because ot 
advanced deter toial ion. The coating systeais on four of the 
buoys were in good condition, «nd those on the ten others 
showed varying degrees ot »oderste deterioration. Two sets 
ot thirteen lest psnela each, coated with the different 
co«ting systeais used on the buoys, were given their fourth 
rsling inspection «tier J yr of service. One set was ex- 
posed in S«n Dirgo Hay «nd the other in Port Hueneae Harbor. 
The condition of the co«ting systeaa on the Port Hueneae 
psneU showed « gener«! correction with the test panel* and 
buoys in S«n Diego. On those buoys with antifouling paints, 
no detectable antifouling protection reaained «fter 25 
•onths but on the lest panels at both locations two anti- 
fouling    paints    were   still    retarding    fouling   after    2    yt . 

Three of the lest buoys were cathodically protected 
with zinc «nodes The level of protection was great enough 
to aitigate ruating on the underw«ter portions of these 
buoys 

R-3M 
Hori/ont«l   Load Tests With «  Segaent«!   Pile.   Jul   1965,   H.   L. 
Gill.  T.   K     rretschaer,  AD6I7916 

Two senea of tests were perforaed using a new testing 
app«r«tus called a segaent«! pile, which consists of 12- 
in. -diaa steel tubing installed in a aoi 1 deposit in three 
srparate longttudinal segaenta with all aoil excavated froa 
its interior. In the testa, the aiddle aegaent ia forced 
horizontally while the corresponding loads and diaplaceawnta 
«re recorded- The first aeries of teata was performed in an 
artificially placed depoait of aoiat beach sand to (1) 
proof-check the new equipaent, and (2) obtain data tor 
coapanson with the results of «n earlier aenea of lateral- 
plate tests in the saae soil. A aecond test series was 
pertoraed in an undisturbed hydraulic fill of aediu« aand 
with « large v«ri«lion of soil strength with depth. A 
purpose of the second series in addition to broadening tHr 
rsnge of soil types studied was to at leapt to correlate the 
lateral load-deflection relatiooahip with an easily deter- 
ained goal  property. 

R-i«7 
Dynaaual ly    Loaded   Strip   Foot i..|   Buried   in   Dry  Sand, 
1965,   C,   K     White. ADbl9Bl5 

Aug 

This report describes the dynaaic loading ot a 12-in.- 
wide by l8-in.-deep by b-(l-long concrete footihg irpresent- 
ing the strip tooling of a subsurface shelter Boundary 
conditions aiamlated thoae of a torsiooally restrained 
fooling of a flexible arch structure teat-loaded at several 
different depths of burial. Static overburuen pressure waa 
applied only on one side to «taulate the footing of an 
exterior wall. Dynaaic loads froa 5 to 40 kips/sq ft were 
applied to the fooling while the adjacent aoil waa under 
simulated  oveiburden pressures  of 0  to   15  psi. 

A loganthaic relationahip between bearing aodulua and 
overburden ia deaonstrated for downward displaceaents of the 
footing ranging troa 0.25 to 1.5 in The dynaaic aecant 
aodulus increased exponentially with atatic overburden 
pressure. 



N   INK 
CMI ' l Irtl 

Hyitl   St «I lou   IM«   hMUMll       H«inlrn«iitr   ' .|<. ii-mmi   «ml  In li 
itf|ui*ii(    inn   i1^--.  G   k    sh^iwooti,  s   k    0iffar4i  AIMIVMI 

lo |<i rvrm rii(r»atvr niow- 1 um»*-1 , lutuirt »«|Mi)t«iriit »i\A 
I r» hiii>]upR wr i r .If Vf lopril I «• at •<ir JH.I 11 I« I hr »IMV I umir I 
««IIM «( Hyi.l ItitlM, Aiil«itltia Mir rt)iii|Hiiriil tihlutlrii a 
• h« in ■«« a nil in i.lr ttM «t I<I i n i (hr «ii.-w |a a t ittil < ••) IPII 

ilr|>llt, haiitl lootl f«l 'IMIT1"« ',,r ■»oi#d aitnw li.'* ihr 
walla.    «   aaattlinr   Inrtl   «now   »rlin    |ai    «rtting   Ihr   waatr 
■ now,   4ii.<   «   |MUM|>   «ml   hoara   (ot    trMltvrriR|  Ihr   watn   to   Ihr 
■ 1 al ion »rfcf-i 1 in» thia rt|Mi|HM*nl waa 1 ral rtl at li\ i .1 
Malion in tan IVhN aii*l lonml to hr auiiahlr tot i lMrlA| 
walla with u|> to ' m of t loanir Iraa lirijtirnl t Irai wig 
wtMilil hr |>oaatMr l( a iifr-« nt I ma r.pi i (.an nl wnr uaril |o 
trah'vr   t hr   anov 

N- NO 
Nomltiii     ol      Uittlnwalri »Cm lltg lint      I'n...     N    W 

Itir >••'ii.dug altrngth waa «rj.uir.l (oi a niwthrt o| 
utiitriwatn tniing r|ioil#a a|tpllril lo alrrl panrla with 
arvrml dlffffMI «rthotla ol anttatr |iir|iai al ton Saint 
Maaling tranllr*! tu ihr hral I'.uiding thr hoitiliitg alirngth 
waa alao atraatM nl foi * nnaihri o( inntr i wai n i m ing p\ut» :ra 
4|t|'l(r.l     I«     |«laatii,     wood,     aitil    lonttrlr    apn lawna Ihr 
hoinling     Mltrngtha    v«i tnl    • otta ttlriahly    fitMa    atihatialr    11* 
anhalialr   ami   II.MR r|>oav   lo  PI>O«V 

K    Wl 

Total      Vratiin      tiaitlationa 
Aitllt   Stavry,   .tun  I'Jf-"'.   N    ■ 

«n     i nnal nit t ion       Ti r I iiainai v 
Slrhlr,   MH.W.UN 

to |'i ov Ulr grnri at i aril wral hrt («at I rina lot logt al t ■ a 
ami * onal tut 1 ion in thr Anti*, tiv» ataliona Haiiow, 
Hraoltilr.     Thnlr,     Kui^li«,    ami    Alnt wnr    analv'ml    toi 
1 r«|>ri «luir,   wtml,  wimlthlll.   4iitl  aunl ighl-tUi kitraa 

Atlhough thla waa a a«all i r|iira»itl at ton of noilhnn 
hr«ila|t|irir ataliona, aa writ aa only a |iotlioit of Ihr la« 
(oia afl»tliiig logialitn ami tonatimtion, *tmr grnnaliM 
Ilona lonltl hr Ma>lr aa to livmla in thr wralhn with tall 
liiilr an.I wilh lyy* of lot «I Ion Knithri almlira ahonlil hr 
i oitiltit irtl, tnvoat Igat tug othrt alaliona «ml «otr fatlnt«, tit 
onln   to tlrvf*lo|t  valltl  grnrt a 11 aptl wrathn   |<attrina 

N-1«,' 
tVlai    riann|ioilal ion   K(jiii|i«M<iil 
latgo Slr.l,   tun  l«rt*s.  N    K    Pl»n 

I ighlwnghl .    1/4  Ion   Unit 
». >J   l    Shrtwooit, AI>M^^.'., 

A lightwrtghl («i go alril wa.lr u|t ol l/A-Ion ta^aiity 
unila waa lUvrlopnl lo hr |Hlll«d hy light ilnly liatkrJ ami 
whrrlnl vr In. Ira Ihr nut I a CM t*** >'■<■.( aingly oi in «11111 
I'lra of U|i lo «t« Ihr alr<l unit iou|tl4»ia arr anllahlr foi 
(onnrtting intita on nnrvvii Irtiatn «ml foi hathing loniilnl 
■ Ir.ln thr alrtl ia of a I IM I mim lonaliudlon with a > tl hy 
S   ft   M-l/A-tn     |t|ywoo.l  itrt h 

A   •-unil     «Ir.t   waa    f mu 1 lonal ly   iralril   in   Ihr   Siaiia 
Nrvaila   ami   o|i»ia.'mtiat ly   l»al»i1   al   NiNnnlo.   Antantna       II 
waa    fonml    aullaolr    lot     liall     uar    ami    tot    «oital im t ion, 
aiatniritaitt r.    atwl   o|tri al tonal    fumtlona   al   yoXti    titalalla 
I lona   an.I   f aft I tl ir» 

(Itioi    al    a   ilr|ilh   ol    .', UU   ft    (l.-.i   Stir   IP        Ihr   atAiriial« 
wrtr   allathril   lo   a   anlHari a tl*lr   ir-l   utitl    (Sill) lltr   Sit'  waa 
irtitrvrtl    in    iv.     i-Jt...   ami   irlnmnl   to   thr   lahotatoiv    Ini 
trat   ami   aitalyata 

Thr i r wrt r aiai tnr lout ing mganiaAia HI i. In I to I hr 
(•laal it r«p#l| tluatinua hiioy», |MI 1 yrl hy t rnr ja^rl r>l wnr 
i opr , nit kr I t>lalr>l ■ Itai Ii Ira , ami on -■-■mr im i 11 I ml ip^r I 
M»ria Hoal ol Ihr |<|aal ii ami all ol thr io|ir aiatniala 
w4»ir (ovriril with hattrtial allair gtowth k.oul iianrU, 
plaat H a , Ami aiaiti la t o|tr wn r at t a« kril hy aiai tur ho I Via 
Cotton and «am la io|tr a|»rt tatrnik ami 
wi a|t|itnga wr i r »rvnr ly drl r i loi at rd hy 
Not a 1 , glaaa , nal m al and hnl v 1 i iihl<rt , 
wilh    a    aahtolh    and    ratia    haid    aiiifa>r 

Ihr   hiologtial   rtfrtta   on  atatrtiala   i« 

tnlr   t i lit      hui I «)> 
hgitrtia I    giI ion 
ami    aoair    |> I aal it a 
nr   not    a I Irt l rd 

.ivrtrd    I I .>IH    Irkl 
111«    II    atr   hiirt 
trat   Stir   I 

N    144 
Uynaaiit     fral a    o|    t'om 
W    I     lowrl 1 ,   APftlDU 

iiat rtl   wilh   aiai rt i a 1 »    i n ovr l rd    (i .«ai 

rlr     Nrntloit ing     M rr 1 ■ .     Srp     I'KA, 

IH'iiataii Irala wrtr it'iidmlrd on (»m gtadrh ot lunit^lr 
i r tnf oi t tng at rr I, (a ) A1S mt rtairdialr gt adr , I h > V I ■ hat d 
giailr, U) Aft.' (M),000 |>ai mm.«..« yirld air^nilh), an*! («It 
AAll      l ^,000   M|    nn.namm   yirld    al irngt hl Ihr    rt Irt 1 »    ol 
attain t al r (ii|< lo 1 > in in art 1 and aiat hittr I Pi I ing 
a|<rrtl (n|> I o 10 tn an ) on I hr ti|<|iri v ir IJ at i raa aittl 
Irna i Ir «I irngt It ■>( rat It at rr I wn r oh I a t nrd KCMII 11 a atr 
i oaipai rd with •>! tin dynanu I ral ■» . omliit I r.I on > ttnt i rl r 
l r lltlttl i Ing   at rr 1 n 

K   It5 
Pvnaaiii    Shrai    Stintgtlt   ot   Krinloiirtl 
I.   On    llft'i.   W     A     lirritaii.   AlH.;,'r.f.l 

ttnt i rl r   Hrxath 

A an Ira Hi irinloi t r.I i ttm i rlr hraw* wn r I rat rd (.< 
almly ahrat ami diagtMtal trnaion tn l>.■■..»•. ttndn tlynaait. 
load Thr     I rat ■     . onal 11 nt r    I hr    111 at     )>haar    ol     a     at inly 
draignrd   (It   to   drtrtaitnr   tttlrtla   (oi   thr   aiintainai  MNiUnl   Kl 
wrh     t r in! oi i rairnt      t r<|tii t rd     lot     drvr lo|>tiig     t hr     n 11 imal r 
Mrantal   iraialantr «I   hraiia  and  (.'I  to rvatnatr  Ihr  dtlln 
rtttr   hrlwrrti   lltrar   titlnia   tot   atalii   antl  dynaaitt    loadui* 

Smr l>raai« wn r trat nl, I hirr wn r loa tr.I at al it al ly 
aml gig dynaailtally lath hraai waa aiaiplv an|i|ioiird at tl» 
rnd». alt load a hot It at at it and dynaailt wn r um loiatt v 
dialtthtilrd along Ihr apati Mti.i vaiiahlra wnr aliiiii|t 
a|iatttig.     [rak     load,     loail-diiiat ion,    ami    lair    ol     l.M.Iihg 

II waa lonml that (It Ihr ahrat iraialamr at tltagonal 
trnaion tiailting and at luat yirlding .>l Ihr altiiti|ia 
imtraard nmln dynawit load, and (.M thr loiamlaa (Mrarnlrd 
in a tl#l mil l vp ir|toi I hy a |SI|M • OMMMI 11 rr ol I Itr Amrt tt an 
tKnt t rl r Inal 11 nt r (Al' M and I hr Aain u an Soi irt y nl t t v i I 
Kngiiirri a (ASTIi t adrijnalr ly |M rdtt I rd i |ir a I at it ahrat 
iraialantr hut gtoaalv nmln rat latalrd Ihr dvnaatit ahrai 
t ra i al aiti r t v idrm r la t 11 rtl whit h al I i thnl ra | hr im i raar 
in ahrai iraialantr inttln dynaailt load It« an tiittraar in Ihr 
Imailr alirnglli o| Ihr tomirlr and ytrltl altrnglh nl Ihr 
aliiiii|ik An I'llntivr aatt'itnt of wrh i Pinlt>i t rairnl t Kl. t, 
r>MX Iraa than thr aaionnl irtjtitird hv Ihr Ai I AMI lonMlia, 
tranllrd   m   tlraiitP   tatlmra   nmln   alalu   aittl  dynawit    load 

Ktjiiationa air |>trarntril whith i'.imii jiirdittton ol Ihr 
•lyitaaiii ahrai ira I at am r t oi i ra|iomlm| to tit agonal t nia ion 
tiailting ami lual yirldmg nl Ihr Htiiint>a A ilynMti 
iraiioimr thail la drvrto|tr.l lot rat laial ing (hr ata^iat'iai ahrai 
al Ihr an|t|ioita fi| a aiaiftly aii|>|tot(rd hraw nmln a mtiloita 
dyna^.t    load 

M-Wl 
IWp 0t ran    ntodpln total ton    ol    hat at la I a   -   Tail     II SIR 

Moitiha    tl    .»,140    Kral ,    Aug    Wftt,     I    S      Nuiaolta,    AttMMON 

Chla la Tail II ol a an tra of trpotla on Ihr htologi- 
tat drlpt toial ton ol ralPitala in Ihr dprp ot ran It tovna 
Ihr data ohtatiiPtl atlPi ."vi-.-atng 1,1M a|-rt iMPita ol MM 
dillriPnt   «lalrttaU   fui   (•   «o   (14/   day"     M   ihr   Tatilii   0. ran 

Itr  Kiiginrn ing       liiowlh  Kalr  ol   Sra   l.r   tn   a   iloard   Syatrai, 
Inn   IH&,   N    S     Strhlr,  A1>M*|44 

A 1 al'.'i glory mvral igal utit waa t ondttt t rtl ol t hr gi owl h 
lair and «alinily t hatat In tal it a o( tirah watn and apa ttp 
nndn     a    vaitrty    ol    raim iinrnl a 1    lomliliona       m   tiitlri    In 

II  M 



brtlri unttris(«ntt th** fartori «iMnting growth rjtf, ««lim- 
ty, jii.l hinir ilraiiujtr. Thr »et ne wa« produiril in wjtn 
»t intrcusifiji KtfUnity {* elc*#4 tyiitr«), whuh produirs icr 
th»l lacnM**! in hjlimly «nil |Pfit*rjlly h«» lown itrrnjtth, 
poorer »urlsur ijualilir«, and J jirrjtrr hrtrrogrnnty than 
iMt in il   ur . 

Fro« i (UM- . AJTI imcni s. il w«s iontludrd that lurthrr 
ttltl «nil iMlytM »houltl br londurtrJ to Jrtniiinr thr 
proiei» ot lutui«! hrinr tlrJllujir JH.I to tniJ «Jditioiul 
•rthudi to jtirlrutr it Growth tstr d«t« ol MM ur m .* 
i lotrd svst**. «-In.Ji w.is littlr «tlnlrd hy thr incrr«««1 in 
wjtrr &« I in 11 y unt 11 thirr-^ujrtriM nt thr ur v*$ t ru/rn, 
111 Knu-r.«I gi o», >h-r«tr r^u^t (oiu l^i hfw.it i > .«I itul \ srs of 
t(rowth-rJlr rijuatiun» «nd d^t« frit« floodrd «nd tutur«! ur« 
11 r -hi'ii I d br CMl i nurd to drvr lup « (.i* i I \ of i ui vr« I or 
Ihr  tirld drtrramut ion  ol  ur«   let growth  rdtr». 

rotntivr Co^tingH for Strrl Piling, Ci>rrr I«t ion ot Nrtutts 
ol r.n.iM.'l If si KK('.'Miif> 4t Port HurnrMr «nd läua, Aug 
N65. C.   V.   Rrouillrttr,   K.   L.  Alu«b«ught   AJU.'O'K.y 

At thr tomliiiiiun ut a JO-ao rxposuir «t Port Hurnraw 
and -i 48-ao rxposurr prnod at tiu.na. all arvrn Kystrata 
•howrd »oar toatmg tailurr rraulttug nthrr I rt« thr driv- 
ing oppration or thr rxpoaurr tonditiona Modrratr to hravy 
daoagr to all «yatrant waa tauard insi abovr Ihr üudlinr by 
thr jhraatvr action of backwaih m thr suit at Port Nurnrvr. 
t'ttJtifig (ailutr, mulling in pitting, IMI obsrrvrd in all 
loatnigx   inst   brlow thr mudlinr at  Uuaa. 

On a roaibinrd prr f orsJiur basis a vinyl «aal u , a 
phriiu IK mist i. . and thr Navy »a ran coal i ng srt i onstdrrrd 
raarntidlly rqual ihi a total applird tont basis thr vinyl 
auatn and thr aaran are prrtrrrrd, with thr satan bring 
si ight ly ntrr  riomMiKal. 

K- )<U 
Snow Dritt  on Natural, Urprraard,   and Klevatrd Surlarrs Nrar 
NcNurdo. Antaritna. Oil   196^,  N.   S.   Strhtr,   C.  W.   Shrrwood. 
APO^VJ 

Drifting snow in polar arras rrsults in problro« of 
I ug i s 111's and mJ m l rnaiu r . To ob t a i o know I rdgr o f snow 
drift and act uaiu 1 at ion on thr Noss lev Shr 11 nrar Nt Murdi' 
Station. Aiitarv t ua, aH*aaurr»rnCa ut drift wrrr aadr on 
natural, drprrssrd, and rlrvatrd surlacrs, and in caap and 
storagr arras un  thrsr surfacr». 

float tfrsr ■rasurmrntk, it was torn ludrd that dr- 
prraard surfatra tjutckly brcua^ tillrd with snow to thr 
natural-surfacr Irvrl, and should br avotdrd in locations of 
annual accuoulat ion. Flrvatrd surfaces accuaulatr «ntum.ii 
drift whrn nard for roads. runways. or storagr arraa, and 
should   br   invrstigatrd   for    usr   as   fulurr   ctmp   locations. 

t'oaipactrd-Snow   Runways    in    Antarctica  - Drrp    Krrr/r   bl-b* 
Trials.  Prb ]9h6,   K     C.  Coffin,  AD6^9675 

In Drrp frrr/r öl, HCV.L providrd trchmcal guidancr to 
a Navy siiow*io«pact ion trao invrst igat mg thr practicability 
of building roads on snow-covrrrd sra icr ovrr ncMurdo Sound 
and runways on thr drrp snow covrr oi thr Ross Icr Shrlf 
«djac nt to Ncfturtlo Station. Thrsr invrst igat lona and 
trial conttnurd through Drrp Frrrzr h4. This work was 
dirrc rd toward thr drvrloparnt of a layrrrd, coaipactrd-Bnow 
runwai on drrp snow which would support aircraft wrighing up 
to iV ,000 It- with tirrt on Ihr Main whrrls mflatrd to 1.15 
pat. it was only partially succrssful. During thr trials, 
Ihrrr wrrr intrraittrnt arras of coaipactrd nnow capahlr uf 
support t ng a i rcra ft wr t gh i ng up tu 100,000 lb with «am 
tirrs mfla'rd to 90 psi. but low-strrngth arras prrvrntrd 
takroffs and landings with imratt wrighing ovrr Js.i'OO lb 
with aain tirrs  inflatrd to t>0 psi. 

Nrw procrsstng and rlrvat ing rqutpatrnt int roducrd in 
thr Drrp Firrzr 64 trials showrd considrrablr proatisr of 
producing  drnir,   urn fur«,   high-strrngth.   rlrvatrd arras  of 

toMpaitrd snow it was cum ludrd that Ihr trials should 
cont inur in Drrp frrrir bS to rsplorr Ihr capabilitirs of 
this  rtjuifHSrnt . 

K-400 
Atrftrld  Narking  Patnts,   1.     Ctfrtt   on   Cracking   of  Slurry 
Srol.  Oct   I9bS, K   V.  Drliko, ADtUSSS 

A st udy is bring conduc t rd I o drIr r« t nr t hr basic 
causes of rarly fatlurr uf airfirld aurking paints and thr 
drtrrioration of undrrlying slurry sral and asphaltic pavr- 
awnt assotiatrd with thrsr paints In thr prrsrnt rrport. 
data and statistital analyses arr prrsrntrd on thr initial 
(racking of a lurry sral along thr rdgrs of stnprs of 20 
rxpr ri«riital paint fonmlat ions. Such cracking, which in 
soar casrs occurrrd as rtrly as 2 wrrks aflrr application. 
was grnrrally followrd by rdgr lifting and thru by loss of 
adhrftion of slurry sral to Ihr undrrlying asphaltic pavr* 
•rnl . Stnprs of paints containing chlonnatrd lubbrt 
crackrd rxtrrawly rapidly, raprcially such stnprs with a 
doublr thicknrss. Alkyd paintrd stnprs grnrrally had Iras 
^racking than olrorrsinous paintrd stnprs. Pourrr prrfor- 
•ancr of alkyd paints was associated with a aolvrnt of high 
boiling rangr, and poorrr prrfor«ancr of olroresinoufi paints 
with solvents of low aruaatutty Thr addition of a slight 
aaount of carbun blaik to Ihr trat pa.nts ratsrd thr tr«pri- 
aturrs of striprs to only a vrry slight rxtrnt. This addi- 
tion taiprovrd thr prrfomancr of si-mr test paints hut 
lowrrrd it for others. Stnprs with grratrr f IrxibUity 
grnrrally had Irss rdgr cracking Thrrr wrrr ntHsrrous 
mtrrai lions brtwrrn Ihr abovr paint  variabln. 

Purthrr causes of «arking paint failurr and thr related 
da«agr to pavrswnts and alurry arals arr being investigated 
and will  be reported later. 

K-401 
Polar   Transpottat ion   E(juip«rnt 
High-Klotatton Tirrs, Aug  |9bS, 
AD4b85Jb 

--Onr-Ton    Powrr   Wagon    With 
W.   H.   Brard.   6.   I.   Sherwood, 

Two ahidifird «odel S6W.100 l*ton powrr wagons ri)tiipprd 
with low-prrssurr 17.00 x 16 high-flotation tirrs wrrr usrd 
on all types of roads and trails on adjoining arras of snow, 
icr, and froxrn ground at NcNurdo, Antarctica, during Ihr 
MinsHcr srasona of rY-64 and fT-W. Onr was usrd as a caap 
snvicr vehicle to haul supplirs and prrsonnrt between 
Ncffurdo Station on Ross Island and the NCEL caap on the Ross 
he Shelf, a distance of about 6 «lies. Thr other was used 
to support snow-coa^act ion studies on the Ross Icr Shrlf and 
at  William Firld. 

Bo t h powr r wagons pr r f o r»rd wr 11 with a ai n imiM 0 f 
crpair and auintmancr, and no sprcial skills were required 
for their operation and upkeep. They could be driven over 
all types of roads and traila, including I-day-old 
equipaent-packed trails on drrp snow and icy roads with 
gradrs up to 20%. 

During Orep freeze tS the S6W100 power wagon equipped 
with 17.00 x 16 tires was adopted by the t'.S. Naval Support 
Forces, Antarctica, as an interi« standard light-duty vehi- 
cle for NcNurdo Station. It is reccawended fur inclusion in 
the equipaent  allowance for polar coastal stations. 

R-40*' 
Ice   Construction - Survey   of   Fquipaent   for   Flooding,   Jan 
1966, C.  R.  Noffaan,  J. £. Dykins. A062«548 

Two surface-flooding techniques for taproving natural 
ice areas have been developed by the I'.S. Naval Civt' Kngi- 
neenng Laboratory (NCEL). Confined flooding, in which the 
flood is retained by natural boundaries and dikes, is used 
principally for filling and leveling thick natural ice 
areas. Free flooding, in which the outward flow of water is 
retained by freezing of the flood boundary, is generally 
used for accelerated thickening of relatively thin nalufsl 
ice. 

K-54 



;: 

Ihm turvry ahowa iti4( ^.(r^iMtf ■tittatr |tijaf)iii|| unilk 
and I It'.ul >liat i ihul tun ayattHia hav<> ''»TII d»v*|ofMl f«l 
i «ml inrtt I Inodtng , and auhaui f at r (Muaci MH unit a air bring 
drvrlo|ird (ot t i fr f looding Nuht lr potm -handl mg rguip- 
«will ia available lor aüving, lillmi, and plai ing thr \^m\>^ 
and uiher heavy grai ir^uii^d for Icfl tonaliui tion, but Ihr 
avail«blf Mn-handlmg t*»* for thia woiK ra Iraa than 
adrguati* Pnlla and augfr« ar* availablf loi bonng ahat- 
lo« holea in irr but not IM d#*p holra Klettrual rquip- 
mrni and aalri ia)« arr avai labte f 01 i old-weat hei opet at ion 
ot air.glr |>ua|) matallat lona but ayatnaa fmt operatinn 
aevnal pua|ia tru» a atnglr povri aounr havr not brrn (ullv 
developed Hot-air healei«» an (aM|ueBBora, «Hain aaw», 
and othet aiatel lan«*oua geai le^uiied for all lypea of ue 
tloodin« ate available  fr*«  loMeMial   aounea. 

It waa ion« luded thai tontinurd devrlupawiit of Ihr 
aubautf«te pua|>a and the neteaaary auppoitinn e<)iti)>»enl li 
needed to advante the tethntquea Im leveling and «tintgth- 
ening  natural   ue  at#«a. 

R-40t 
tanielled 

K-4(H 
Photoelaat K DeteiMtnal toit ol Stiain Pialnbutioti in i'eaient 
Paat e. Nort ara, and lon^ ret e, Nov tHS, J K Keel on. 
AMiJ; J*0 

The photoetaatit »ethod of alreaa analyais bv iMranii ol 
tr«naparent plaatit toatinga vaa e«|t|oved to atudy the 
elleita of aggiegate iiuluaum« in pnaaa of hardened poil- 
land leaent paate, Ottaw« ^0-10 aand «ort«t. Ottawa graded 
«and aK>rtar, nvei nan.l «hirtai , and river gravel ^oruiete 
With hardened ie«ent paale aa the lelereme. nonuni fotiaity 
ol «MkiiMiuii ahear atrain diatribution waa lound to iiu reaie 
with the •aatmia aice and with the range ot gradation ol the 
aggregate partulea im luded in Ihe-rewent naate ('ti«|iaia- 
tive teata revealed that «train diMltibu'ion i« quite dif- 
ferent   between   loaded   and  nonloaded   haidenrd  trawnt   paMlr 

In a preliamarv teat to dete'nine the efteda of 
-otiatant auatamed «treaaea upon i rr*ep in the photoelailii 
«oating ilaelt, the inherent treep char«t(ei lat ii a of the 
plaatu toatiiig aiaterial naed in the «tudv weir found to be 
negligible 

K-40N 
An  Kxpenaental  Turrent-Probe Syate« toi   Neaaunng t'ondutled 
Kadio-Prniueniy   Inteiterente  Fro«  20  kt   to SU Nt ,  Oi t   l^»»''. 
i   i   HrooiiB, M)^2J^^^ 

New and iMproved tethniquea and tinuita baaed on newly 
developed in«triwentation have hren deviaed tor adequately 
perfoniing londurted r adio-frequent y-inteitei erne tKKI) 
aneptanre and toaipat ibi 1 ity tent« on etertmal equi^NMent 
Teata aade to Military aperit i tat ions whith h«ve been unrd 
in the paat «a guide» lor thia type of leafing have been 
found to be inadequate for deteiiaintng the t(«pat ibi 1 ity of 
tea led equipaent with elect roMgnet ually «en« it ive equip- 
■enl connected to the aaae power circuit or interconnected 
in  *  ctiaaron ayale«. 

The new developaent, h«aed on the tunent piobe tech- 
nique and involving awaaureaient a ol noiae-Rource laipedance«, 
load la^edance«« and noiae cunenta, now en«ble« one to 
iperlty coapletely in trim* ol the f iind«»enl«l unit a ot 
I'own the conducted KM charactenat it« ol the device tindei 
teat. An iMfiedamr and phaae «eter wa« de«igned which 
covrra the Irequency range ol 20 he to HO M. mid an iiaped- 
ance  range ol   10 to  10.»»00 otuaa at  0 to   thO deg 

Functional utiliitalion of the new teihmquea will 
require that applicable peiforvance requi reiaenta be incor- 
porated into appropriate Military apecifteat ion«. More 
explicit acceptability liMlta »ay now be «pecttied. Kecoa- 
•ended revtalon« «re defined in thi» report. An evaluation 
of the hardware developed ia presented aa well aa eiuMplea 
of HI I nraaureMent«. Coaplete circuit dtagraMa are pro- 
vided. 

K-<>|l<< 

IS ii j« i 1     CM^rMIlM    IVkl 
>irlr, IV.   1 ««.■.,  11    1    Kui 

on   1 hin Srilion   Nr•nfoit ed   lon- 
,   Al^.^'-'O 

In RupptM I ol t he tiftk ob |et t i vr of toiaui 1 .it i rig drK i go 
i ritena /i»i thm-ahel I t ont retr at tut tute« to b11hitt and 
dynaMit loading, mper iiwitt« wrir perlortted to obtain utfoi 
«Mt ion «bout thr behav IOI of thm-ftei t ion i r inf ot i ed - 
tontiete BN^aheta «ubie^led to dyitaaiii > i<«it>irsii ton InfeitM 
(ton wa« obtained on Ihr dynaMii MAlriial Rltengih and on 
Ihr   «hatattei ikl it•  of   thr   l«iluir  piotr«» 

rhr tritt «wMbnii wrtr platui tomirtr panrl« triittoitrd 
with a R ingle lavri of Rquair'«enhed wrldrd-w 11 r I -ibi i« 
Several < «nabmat ion» of pane I (hi i hnraa, rvinfon ittg-h 11 r 
diaawtn, and mr*h at^r wrtr invral i gated, a« well «a two 
tomrete atrfngtha (4,000 and .',000 pg|) «nd a «ingle täte 
of   t oaipieKRivr-Nl ir««   applttatton  (100,000 pai   art 1 

the t raul t R ot the rapet lawnt R Rho» t h^f t h* dvtii«ii. 
Malet tat Rttength ot thin, ««MiipirRR t vel y loaded w«bei« tan 
be rattMated a« thr RUM of ihr dynaMit tout trlr la t luir load 
and thr dvnaiait Nterl-ytrld load a« long «R rnt iMatrs ol 
dynaMit t otu ielr-f at line load air baaed upon totuirlr tylin- 
der at length and raltaMlrR of dynaMit atrrl-virld «tir«» do 
not eateed the RMRIMIM alir«« pirRtitbrd tot atalit drKtgn 
by    thr   An    t ode   (All    ||C-t3) Ihn mg   Ihr   fatlutr   ptotrRR, 
high-«t length tonttrtr W«II tound to ritprl m.-r. paMttlr», 
I ravel tug at htgbri vr lot it tea , than lit* IM« I RI t ength i on 
t irl r , and «tw t vpr« of ir t nf ot t tug «r«h hn r found t a 
mil i at r rapu I » ion of I AI gr pirt m ol t ont trlr Ihr it r I wo 
latluir t bar at let iRt it R, ai«t>;)g olhrih, air illuRttatrd in 
(hr trpotl by ihr URr of r«liat(R 11 «HH high^Rpfrd photogta- 
phy   ol   thr   le»t« 

11-407 
W««te-Heat    Seawatn    lonvn RIOII 

1965, J. I    WilliaM«, AM225SI 
Unit    al    NattuR    I R land,   Sop 

An in-aervrce teat ol .* devr lopawnt .il MttlltAgff flaRb 
evaporator utilising rrtettrd brat titH« a dimrl grnnaloi 
ia deacttbrd S.-mr batkgiound tnfoiMation il givrn, AR wr I I 
aa teat irRulla tovrtittg a «O-Month period It IR t «MU ludrd 
that the ayatr« tutniRhrR a very Mtltfactory «teanR of 
ptovtding potable Mivi lt(>M a «eawatei »ouur fhr tapot 
tatue ol   piopn   ittRt al la( ion  t«   «IRO potntrd out 

K-.O« 
IVtable-Walei-Shoitagr     Suivry,     Del      I'X-'-.     W S. ,>!-.. (i. 

TirRent and ptrdnird potablr-watrt ihhoiiagt^ at Naval 
»hote «taltona wrtr Rinvryrd to obtain tnlotMatto« relating 
Rial ion watn i rqui trRM-nl R to thr gtohtng national and 
wotldwidr toturin ovrt wain availability loi thiR ■urwy, 
a lack tit i on vent ion« I I irah-wat n tout« r» and urn Mioilgble 
toat« f oi watei ptot ui eairnl and pi odtit t Ion t tmat 11 ulr a 
»hottage Tin tent wain pioMr»« wnr lound lo exiat pii- 
Maitly «t ovriKra« latllittr» on «Mall iRalndK oi in unfa- 
votAble coaatal location« Polar area« havr a tottttnuing 
water problrM with high watn piodiut ion cotlg, trRullmg in 
a muabei of aiihnidtaiv piobleM« tn polat-bARr opeiationx 
Within the lontmentAl Dnitrd State«, thnr Air A mmbn of 
laige «tationa located in rogiena whne overall vatoi deli- 
tienctea are rxpet trd to onui by IMHO oi .'000 Thr MjOl 
piohle« aieai are Stuithern I'aliloinia and (hr IVNAR Southern 
(•ult t'oaat A «utvry o| wain quality wa» tin Made, and 
toiroaion, »tale, and high t om rnt i at ton« ot drlrtrtioiiR 
Minnala weir the MO»I atgnillcanl piohlrM» not tehponding 
to tonvenl tonal treatMent. It i« rrrnggwdtd (hat a fuithei 
»tudy he tniliatrd to develop impiovrd Bethoda I'M Rolvmg 
(he water-qualitv  ptoblrM« 

R-^^ 



R-409 
i'.i .1 TrMMportatlon kt|uip«rnt, SiK-hvStx Truck-Tracior dod 
Z}*Toa SrMitroller Wtth Rigk-FIoUt ion TirM, Oct WfaS, 
W.   M    Br-rJ.   C.   t.   St.**rwuoJ,   AD4?210S 

A tiKti t nu Ii-lr4i tur Md 20*tea Kr«i 1141 ler with H.75 
IOKJO, low-prrftKurr, htyh-t l^i jt ton l i if- Ml uhftl to haul 
■ 11 n ■ »n .ill tvprü id nMtli on 4il jo iiimit jirdN nt Miuiw, ur( 

in.! t ro/m Hrourut il KiHurito , Antdr* t 11 >i, ilui DIK ' '"■ ■■u»rtri 
' rdsoii ol Drrp K !»•«■/*• bS The truck* tractor wjfc at BO UMMI 

.is     A     |>i mir     «ovrr     tor    do] ly-■outit r<l     t i .i i 11-1 •.      m.;     fur 
K .■«•(' i■ tnl-ültow- i miw,iv     DJ lilt ftl.tilt f     r^ii i pwi'llt      siu li      Ah      KDOW 
c I Auvn, | i oMpji t ton rol lei K , mi draga A hydraulic t runt* 
Mounted   on   tht-   t im k-l 141 tot   W4it   used   foi   toddi IIK  t I J I trt s , 
,is>.■mli 1 i il«   •■ |M i piii.ul .    .Itid   '   ni'f   m,i ml .■ii.nu . 

Thr trurk*tractoi prrtonwd qui t r wcl I la 4l I ca^aci- 
lien, rrijiii i tug only mi uuiiuw m.i int riMii* ** 4iid no M ^ 111 ■. in 
ovrr 100 br of opridt ion. No K^Cla] skills wert irtim red 
foi Ms opet 4t ion 4 nd ii|ikee|t, It wdk driven mi et|utp«ent - 
linked   readl   OWI    deep   snow   jnd   Hlluw-i overed   lie    tn.l   on   liy 
roada with K" »d.s up to 20%. tin deep snow 4 bearing 
stteiiKth ol IS to JO pai m eack fc-in. Layar ol the top 
12  m. W4s Mcoaaary. 

During Deep Kree/e b1», t lie ttK<> t i m k-t I4i t oi and 20*toa 
üe«itr4iler with I1) fSxJO tirea was 4dopted hy the U.S. 
N4V4I Support Kort es, Antari I ti 4, 4s .in intei 1« st4iid4id 
i ji go 14ri ler tor Mi Murdti SlJt ton . It is rei onMended lot 
Incluaioa in the equipnf nt a I lowdiu a tor puldr coaatal 
s 1411ona. 

K-410 
Tlun-Ki Im   Evaporal ion   in   a   Single    r»he,   Nuv    1965,   K.J. 
lu-,k.  UI4762U 

In 4 study ol  thin-til« evaporation without  hoilmK lot 
the iMpt oveineht ol he4t-l 14iisf er rdtes espei 141 ly lit se4- 
W4t er    i onvers Ion    unit s ,    expei iment .11     deletmi 1141 ions    weie 
m.idr  ol  vail   tfttperaturea  md evaporation covfficienta  lor 
restively thin 11 IMH IIOWIIIK down inside 4 vertical lube. 
Varloua nethods ol introdui ing the coolanl with 4(id without 
s I. im die «I iacuaaed, 4s 4 re met luuU 01 dpp 1 y t ng t be results 
to V4poi-i unpressioii stills A series ol IUIIH with the S4me 
•quipaent were alao m.idr in whuh water W4ii evdpoidted by 
niu ledte boiiintt. aa would occur m nost conventional vapor* 
compression stilu. The advantagea and diaadvatnagea oi the 
varioua methods arc diacuaaed. 

Ihe expeiiments indicate iii.n an evaporator with st.m- 
ddrd wtlii.il tubes, 111 whuh the evaporation IN I 10111 4 very 
thin film without boiling ,md the liquid IN carried in 4 
concurrent 3 low of wei stedm, would have bcttei than 4 J.s 
4dv4nt4fte in luel lonsunption over a itinvent loitdl vapor- 
tumpressiiin  still   with boiling. 

R-All 
riteom.« t 1 c    Convey 1 IIK   Byatea    t or    RrnKWd I   ol    Sand   I rom   Dry - 
dock»,  Nov   1%S.  S.   I'tulps.   .1.   Quirk,   Al^/MH; 

The reaeval ol s4iidbl4Kt inn mdteridl from drydocka is 4 
pioblem whuh ti.i\ been met by 4 V4riely Ol iem..v.il COUCCpta 
•t  v.ii ions N.iv.i 1  akipyarda. 

This rrport desinbes the apeciCicatlons, operatini 
characttriattci, .md tent results ol 4 pneiunat 11-lonveymit 
aytlr» whuh traflaporti the s.md to a dump truik on the 
drydotk deik, and whuh can be opvmtod by the dV4il4ble 
dock ai1   supply. 

The system w.is iucceatful in pertorninK its function 
and otters several advantages over previous methods, bat 
does not   answer  the  total   sand-removal   problem. 

R-412 
Honte Carlo Calculations ot Gaanna-Kay Streamuifi Through 
Coplanar 4iid Noacnplanar Ducts, Jan i^bb, L. B. Gardner and 
A.   J.   Hettler,  MM27IM 

Hast experiment at ion with the streaming ot g4aw4 radia* 
t ion through models ot ducted cut rameways hy us ing higl) 
intensity   ÄU-IVS,   CS-117,   and   CO-fcO   gamma-ray   sources   has 

proved to tie t ime consuaiing As a means ol leduc nig ex- 
panaea. a Monte Carlo i omputer piogr4m tor studying g4mM4- 
t.iv  stre4minK W4s  utilized. 

The Monte Carlo tei hnique, using the Aduiu s i iHMputei 
1 ode developed by the Un 1 ted Nuc I ear Cor pur at ion , W4S used 
to calculate K-imni-i-1 .«v dose rates and energy spectra within 
two- legged -tiiit three- legged 1 ei 14iigulai «11 ducts through 
concrete, These calculation were peitormed tu interctHipare 
4 t op 14114 r and 4 noiu op I ana 1 cunt igurat ion tor Cd-bO gamaia- 
1 .iv   streaming   tbtough  .«   three-legged duct. 

The lesulls ot the Monte Carlo calculations are com- 
pared with previously obtained exper imeiit4l tindings. The 
dgieesK'nt between the Monte Carlo method and previous exper- 
imi-nt s supports the V4li',ity cl using the Monte Carlo method 
t>> simul4te  the  kekavior  of   g4mM4   rays   in duits 

H-i*\ t 

Improved  Heat   Tranafer   In  Multist4ge  KUsh Kvaporation,  De« 
llbS,   K.   J.   Heik,   AlWVb? 

A study was «dde tit exploi e t he promt sing methods toi 
imp1ovemenl ot multist 4ge tlash evaporator! tor the produc- 
tion ot potakle water trom 1ontamuiated sources. The nature 
ul the .v.l.' is sui h that it is clearly United by the 
heat*tranafar processes. Ot t he 4V41l4ble methods tor 
ittprov 1 ng to i» t r4nsler s imply 4nd re 11 ably, it was con- 
cluded that the use ot a convoluted heal-t rauster wall whuh 
pioduies thin 111ms on both sut t aces showed the greatest 
promise. High heat *t rauster rates had pieviously been 
reported tor sui h 4 surl 4Ce, but me4sucements bad not been 
reported which 41 lowed del41 led 4ssessment ot the total 
picture. This report gives the details ot a surface with 
small ioiivolut ions .m.l the results o| l4bor4tory experiments 
to isolate the film coet 1 ic lent s on the two sides of the 
heat-transfer surtarr. A second experiment allowed direct 
mearurement ot 411 identical surf4ce on the low-temperature 
side only, ua mg a "cat whisker" thermocouple search trch- 
n 1 que. 

R-4U 
Eccentrically    loaded   Long   Piles,    Feb   I9bb,   J.   J.    Hromadik 
and P.   A    Dantz,   ADo.'H't'K, 

This study is priftajily aimed at improving the under- 
Itanding ot the heh4Vioi ot eccentrically loaded long piles 
(or columns) of reinforced concrete. A gener4l inelastic 
analys1s was developed and applled to circular| squ4re, and 
01lagonal cross sect ions, tor both sol id members and ones 
having a hoi low circular core. Kor convenience, the ana ly- 
sis   was   progiamaed   tor   the   IBM   U-JO  computer using Kortran. 

Twenty-four general cases are presented in the tons ol 
graphs. These graphs were used to evaluate ultimate loads 
and to study the effect ot variables on ultinate loads. 
Also presented are the results of short-tens load tests to 
failure of W specimens representing tive basic cross sec- 
tions. Other <Mior test variables were slenderness and load 
eccentricity. Good agreement was obtained between theory 
and test, hence, it may be judged that the basic assunptions 
are reasonahle. Since the theory appears to be contirmed bv 
the test results, it is recomaiended for use by structure 
designers. 

R-415 
Ice Kngineermg - Tensile and Bending Properties ot Sea Ice 
Grown m a Confined System. Jan I'M.t., J. |. Dykins, AD62bSBS 

The salinity, density, and petrographic structure ot 
sea ice grown in a confined system can be closely identified 
with the characteristics ot sea ice torned in a natural 
envi roiuMMit. This observation was made tor ice 44 cm thick. 
The tensile strength was found to be more dependent on the 
orientation ot the grain and subgrain structure than it was 
on temperature. The ice had a laean horizontal tensile 
strength of b7 pal at both -IOC and -20C and of 7R pai at 
-27C. The mean vertical tensile strength was IS2 psi at 
•IOC, lb) pat at -20C, and 208 psi at -27C. The grain size 
or density ol the ice did not have any appreciable ettect on 
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tlir tensile strength. The bending creep froa single-point 
loading ot staple ice bea» was siailar to the high- 
teaperature creep behavior ot other solid materials, i.e., 
the creep generally progressed through three stages, pri- 
aary,    secondary,   and   tertiary   or   the   creep-rupture   phase. 

R-420 
Studies of Snow Muve-^nt 
Stehle, AD623845 

in a Wii.d Duct, Nov 1965, 

»-♦It 
Electroaagnetic Shielding Effectiveness Measure«! 
Low Conductivity Closed Surfaces, Dec 196S, H. A. 
AD624708 

nts   Using 
Lasitter, 

In an investigation to predict the shielding effective- 
ness of low-conductivity SMterials used in electroaagnettc- 
interference-shielded structures, the syaaetrical configura- 
tion of a spherical shell was adapted to approxiaate the 
closed walls of a noraally cubical or rectangular shielded 
enclosure. A heaisphere was used for the experiaents and a 
half cube with the saae surface area and conductivity 
(0.1 aho/a) was used for conparison of an equivalent rectan- 
gular structure. 

In aeasureaents over a frequency range of 20 to 900 ac 
tor ahz), the halt cube showed a greater shielding effec- 
tiveness than the heaisphere over a major portion of the 
frequency range. The pnaary advantage of the heaisphere; is 
the ability to predict the absorption over a wide band of 
frequencies. The conductivity of the aaterials used in this 
investigation was found to exhibit an eapirical relationship 
with frequency range. 

R-417 
Snow Transport Equipaent - Model 40 Towed Snowplow Carrier, 
Dec 19b3, R. W. Hansen, AD«>27983 

A 40-ft-long ski-aounted snowplow carrier, designed for 
towing, was developed to eliainate pitching and rolling of 
the snowplow on deep snow and to perait unifora removal of 
snow froa borrow pits, coapacted-snow areas, and ice. The 
carrier includes two grader blades which funnel the snow 
into the feeder box of a rotary snowplow. These blades are 
hydraulically controlled for leveling or plowing. 

Two prototype snowplow carriers, towed by size 2 trac- 
tors, were used near McMurdo, Antarctica, during Deep Freeze 
64 and 65 for transporting fill snow to elevate a 150- by 
6,000-ft experiaental coapacted-snow runway and a 3-aile- 
long road. They were also used for clearing drift snow froa 
the experimental coapacted-snow runway and the operational 
sea-ice runway. In these operations, snow was cast up to 
100 ft at rates up to 2,000 cu yd/hr. 

It i'as concluded that the Model 40 snowplow carrier is 
suitable for elevating roads and runways on deep snow and 
for clearing drift snow from coapacted snow and ice. It 
should be included in the equipaent allowance for polar 
installations on snow. 

Specifications and drawings for the snowplow carrier 
are available in NCEL Technical Note N-757. 

R-41g 
Cancelled 

R-419 
Asyaptotic Growth Curves With Applications, Dec 1965, W. L. 
Wilcoxson, AD62631g 

A recurring problem at NCEL concerns the fitting of 
experimental data to an eapirical or seaieapirical formula 
of nonlinear form. Such probleas, which involve asyaptotic 
growth curves, are not aaenable to solution by the usual 
linear least squares curve fitting techniques. Since non- 
linear curve fitting probleas have arisen in connection with 
various NCEL tasks, it appeared desirable to devise and 
adapt general matheaatical methods for treating a class of 
nonlinear problems. This report describes methods for 
perforaing nonlinear curve fits, together with a aethod for 
choosing th« best of several possible eapirical formulas. 
Fortran computer prograas are pro-'ided, and applications to 
NCEL tasks are discussed. 

Drifting snow in polar areas with permanent snowfieldt 
presents probleas in logistics and maintenance. To better 
understand the physics and aechanics of snow aoveaent, 
studies are being conducted at NCEL in a 2J-l/2-fl-long wind 
duct at wind speeds froa 5 to 20 mph with temperatures froa 
-35F to *20F. At these speeds, aoveaent of in-place snow on 
the floor of the tunnel depends on the amount of snow added 
to the airstreaa. The amount of in-place snow moved is 
dependent on wind velocity, air temperature, exposure to 
solar radiation, and the physical properties of snow. 
Wind-duct tests using snow should be continued to determine 
the effect of prolonged wind, solar radiation, snow tempera- 
ture, and varied surface patterns on drifting. 

R-421 
Migration of Bui. les In Ice Under 
Dec 1965, N. S. Stehle, AD627984 

a Temperature Gradient, 

With the purpose of obtaining insight into the mecha- 
nisms of brine migration in polar ice, a laboratory investi- 
gation of the migration velocity of air bubbles and vapor 
figures in fresh-water ice was aade (1) to test the theory 
of the aigration of fluid inclusions under a teaperature 
gradient, (2) to verify Nakaya's investigations of the 
aigration of vapor figures under a teaperature gradient, and 
(3) to study the physical characteristics of bubbles in Ice 
under a teaperature gradient. 

The aigration velocities of vapor figures measured In 
this investigation agreed with those of Nakaya, but his 
theoretical formula for the migration velocities of vapor 
figures had to be modified to take into account the effect 
of Internal air pressure and figure shape. The observed 
velocities of vapor figures and air bubbles supported the 
theoretical calculations. It was determined that bubble 
shape, which changed during aigration, and the air pressure 
in the bubble, which varied among bubbles, together with 
temperature markedly affected the velocity. In addition to 
changing shape during migration, the bubbles gradually 
filled with frost. The effect of frost on the velocity and 
the reason for its formation could not be completely ex- 
plained. Similar experiaents should be conducted with tea 
ice to determine the velocity of aigration of brine pockets 
and the mechanisms Halting velocity. 

R-422 
High-Pressure Performance of Voltaic Cells, Jan 1966, R. D. 
Hitchcock, AD62793I 

Measurements were taken on the open-circuit voltage of 
a magnesium-copper electrolytic couple immersed In seawater 
under pressures up to 18,000 psi. The cell voltage was not 
affected by pressure froa a vacuum of 3 cm of mercury to a 
pressure of 18,000 psl. 

Measurements were also taken on the voltage of a lead- 
acid cell iaaersed In oil under pressures froa atmospheric 
to 20,000 psl. Results indicate that cell performance Is 
unaffected by pressure in this range. 

Two theories are discussed which atteapt to explain the 
fact that the observed open-circuit voltage of the 
magnesium-copper cell Is more than a volt below the voltage 
calculated froa half-reaction potentials. One theory 
assuaes that adsorbed hydrogen atoat alter the work function 
of the electrode, the other theory proposes that, when 
magnesium dissolve* in water, equilibrium Is too far on the 
side of coaplete reaction in one direction to allow measure- 
ment of the free energy of formation of the aqueous magne- 
sium ion. 
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R-423 
f'i't i-iit i .i\( .t( n   I'orrosion  SIIKIKS   ot   Iron,   Typr 3Ü4 and Typr 
l.'l   SUUiau Strrl,  I).-.    I'Jo',,  N.   A    Forlr,   AD62426V 

laportant in the cuntrol and prrvrnt ion of corronon, 
<■lriti-Mhfwii.il dUrtrtvriltiCI <l iron and two typri of 
utainlrs« strrl in various rlrttrolytr systrw wrrr tnvrsti- 
«jlr.l as part of a lon|-ran(r study of thr SMH lum ssi. of thr 
rlrclrothraual and physirai t ransforaat ions that occur at 
rirrtrodr-rIrrtrolytr  intrrfarrs. 

Thr -in.t.In potrnt lostat it' polarization of iron was 
invrstlgatrd in drarratrd in sulfunr acid( drarratrd and 
arratrd borat^ buffrr solution (pH 8.4), and in drarratrd 
and arratrd srawatrr. Thr rf frets of potrnt ial ratr rhangr 
and chloride ion concrntration on polarization charactrris- 
tics wrrr studird in thr horatr huffrr and sultunc acid 
solutions. Polarization curvrs wrrr drtrrainrd for Typr t.'i 
stainlrss strrl in drarratrd in sulfunc acid and in drarr* 
atrd horatr huffrr, thr rffrct of chlondr ion concrntration 
was studird in hoth solutions. Polarization rxprrtMrnts 
wrrr prrforard on Typr 104 stainlrss strrl in drarratrd in 
sulfuru acid, thr rffrct of cathodic prrtrratnrnt was 
studird. 

Elrctrochrsiii al polarization curvrs havr provrd to hr 
usrful in prrdicting thr brhavior of a particular «rt.il or 
alloy in diffrrrnt rnvirorwrnts, and in prrdicting which of 
a group of alloys would hr thr moat corrosion rrsistant in a 
particular rnvironarnt. 

1-424 
Laboratory Siauilation of Wavrs Grnrratrd by Undrrwatrr 
Nurlrar Explosions, Jun 1966, J. N. Jordan, AO636408 

Thr Itineaatics of surfacr gravity wavrs producrd in 
watrr 2.5 ft drrp in a basin 90 ft sijuarr by a suddrn, 
localizrd disturbancr was studird through «rasurrarnts of 
bright and prnod. Thr wavrs wrrr grnrratrd by thr quick 
withdrawal or iaarrsion, or coabinations of thesr actions, 
of a 14-ft-diaB half-paraboloid plungrr located nrar thr 
■ id-point of onr wall of thr basin. Saiallrr plungrra of 
divrrsr shaprs wrrr also usrd. Nrasurrarnts wrrr aadr both 
in thr constant-drpth portion of thr basin and ovrr a brach 
with a unifora slopr of 1/1 to, which was directly oppositr 
the plungrr. At thr shorrlinr about 80 ft fro« thr plunger, 
wavrs produced by a suddrn withdrawal, for emmplr, were 
3 in. high, with a aaxima period of 3 sec. 

The waves roapare adequately with those predicted by 
the theory of Kranzer and Keller, although they were 401 
aaaller and 20% shorter. By extrapolation, it was found 
that waves were producrd which adrquatrly siaulatrd those 
froa the actual underwater detonation of a high-energy 
explosive IS tons TNT) and a nuclear device U'D-ttnot equiva- 
lent). It is concluded that with proper scaling the plunger 
can be used to siaulatr waves froa such causes. 

R-425 
Issued as N-794. 

R-426 

Screening of Cheaicsl Toxicity to Marine Borers - Final 
Report, Feb 1966, N. Hochaan, N. P. Vind, AD629707 

TK-048 and this report are coapleaentary. The foraer 
deacribes thr aethods eaployed in testing the toxicity of 
rheairals toward adult lianoria tripunctata and the larvae 
of teredo dipgrnsis and presents soae toxicity data. This 
report presents all toxicity data gathered as a part of the 
toxicity screening prograa and analyzes this data with 
respect to rheaical structure and toxicity aerhanisas. 
These correlations sre of necessity soaetiaes vague becsuse 
of the lark of sufficient data on toxicity aechanisas as 
well as the aultiple aechanisas by which soae rheaical 
coapoumls can act. 

The aost striking and significant finding was the 
discovery that cheaical roapounds that were toxic to one 
borer genus frequently or even generally were little toxic 

or nontoxic to another genus. When a cheaical coapound 
exhibited toxiiity to both genera of test aniaals eaployed 
in this test, the toxic aechanisa was generally different in 
each casr. An laproved aar'ne wood preservative, therefore, 
aust contain a coabmation of agents that act by different 
toxic aechanisas rather than a single cheaical coapound or 
group of coapounds that act by a single toxic aechanisa or 
predoainately by one aechanisa. 

Thr reaults of the toxirity screening tests have been 
eaployed by the Laboratory as a guide in the selection of 
thr coapounds for its harbor screening test prograa. The 
results of this latter prograa are being used ss a basis for 
harbor testing at full-sized piles. The results of the pile 
tests will be used as a basis for foraulsting suitable 
treatinx solutions. 

H-427 
Issued as N-S06. 

R-428 
Deep-Ocean Biodeterioration of Materials, Ft. 3, Three Years 
at 5,300 Feet, Feb 1966, J.  S. Muraoka, A063I078 

Thw is Part 3 of a series of reports on the biological 
deterioration of aatenals in thr deep ocean. It covers the 
data obtained after exposing 1,318 test speciaens of 316 
different aaterials for 35 ao on the Pacific Ocean floor at 
a drpth of 5,300 ft (Trat Site I). The aaterials wrrr 
attachrd to a subaersiblr test unit (STU). The STU was 
retrieved in Feb 1965 and returned to the Laboratory for 
tests and analyses. 

Hydroid growths were found on all the test speciaens 
placed on the STU. A few species of tube wonss were found 
attached to aetals, plastics, and coated test speciaens. 
Most of the plastics and all the rope aaterials were covered 
with bacterial sliae growth. Cotton and aanila rope speci- 
aens were severely deteriorated by bacterial action. Wood 
panels, plsstics, and aanila ropes were attacked by aarine 
borers. Metals, natural and butyl rubber, and certain 
plastic aaterials were not affected. 

R-429 
Engineering Properties of Shotcrete, May 1966, 
AD634074 

W. R. Loraan, 

The laportant technical inforaation gleaned froa a 
literature survey covering the past 55 yr of laboratory and 
field experience* with aortara and concretes applied pneu- 
■Htically (i.e., shotcrete) is presented. In addition to 
general farts concerning this arthod of construction, vari- 
ous physicsl properties of hardened shotcrete, which have 
been investigated by nuaerous researchers, are discussed. 
Insofsr as strength and elasticity are concerned, hardened 
shotcrete generally is quite siailar to hardened aortar or 
concrete aade in the conventional aanner and fully coa- 
pacted. An experiaental prograa is recoaaended for (I) 
developing suppleaentary data with regard to density, elas- 
ticity, and strength (bond, coapressive, and flexural) of 
hardened shotcretes (preaixed wet) aade with 3/4-in. as well 
as 3/8-in. aaxiaua-size aggregate, and (2) ascertaining 
whether or not coaparatively saall prisaatic test speciaens 
truly represent the engineering properties of hardened 
shotcrete in large wall panels. 

R-430 
Hydraulic-Pnruaatic   Floating   Fender,   Additional   In-Service 
Teats, First Series,  Mar 1966,  T.  T.   Lee,  AD630637 

Tests of two experiaental hydraulic-pneuaatic floating 
fenders, first in a well-protected harbor (Port Hueneae) and 
then in a relatively exposed harbor (San Diego), are de- 
scribed. Each fender consists of a S0-ft-long bulkhead 
fronted by two air-filled and two water-filled rubber bags. 
Also included is inforaation to aid engineers in increasing 
the energy-absorption capacity of existing dock fender 
systeas. 
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Aftrr 14 BO of m-irrvirr tnti of the floating frndrr 
it wt« concludrd that (1) the rnrr(y-<biorption capacity of 
thr fender is adequate für a well-protected barbor such at 
that at Port Hueneae, (2) a fender ayitea aerving ahipi 
under navigation canditiona and in a aanne mvi toimrnl 
aiailar to thoae it Port Hueneaw, requirea a anniaua energy- 
ahaorption capacity of 16 and a aaniaua of SO in.-torn/ 
1,000 tona of ahip diaplaceaent i and (3) rettatance to ahip 
■otion, including the hydrodynaaic aaaa effect, n an lapor- 
tant paraaeter which requirea further inveat igat ion. It la 
recoaMended that (1) full-acale teata of berthing iaq>act be 
continued, particularly at ejtpoaed harbora, to deterame 
energy requtreaents for other fender deaigna and (2) aodel 
teata of berthing lapact be initiated, particularly of the 
reaiatance to aotion, for uae in evaluating hydrudynaaic 
aaaa. Although aeaaureaenta were not aade at San Diego, it 
i» concluded that the fendera provided latiafactory arrvice 
but were not  loaded to capacity. 

R-431 
Protection of Mooring Buoya,  Part  7,  Reaulta of Sixth Rating 
Inapection,  Dec  196S, R.  W.  Dnako,  A0624799 

Thia la the seventh of a aenea of reporta on the 
protection of aouring buoys. Fourteen teal buoya were given 
their aiath rating for extent of coating deterioration, 
corroaion of steel, and fouling. A fifteenth buoy had been 
reaoved froa testing at the tiae of the fourth inapection 
becauae of advanced deterioration. The coating ayateaa on 
four of the buoys were in good condition, those on nine 
others ahowed varying degreea of awderate deterioration, and 
one waa in poor condition. Two aeta of 13 teat panela each, 
coated with the different coating ayateaa uaed on the buoys, 
were given their fifth rating inapection after 2-1/2 yr of 
aervice. One aet waa expoaed in San Diego Bay and the other 
in Port Hueneae Harbor. The condition of the coating aya- 
teaa on the Port Hueneae panela ahowed a general correlation 
with the teat panels and buoya >a San Diego. On buoya 
coated with antifouling paints, no detectable antifouling 
protection reaained after 25 ao, hut on the teat panela at 
both locationa, two antifouling painta were still reducing 
fouling after 2-1/2 yr. 

Three of the teat buoys were cathodically protected 
with xinc anodea. The level of protection waa high enough 
to aitigate rusting in the underwater portions of these 
buoya. 

R-432 
Subaarine   Uluaination  and  Televiaion   in Harbor Water,   Feb 
1966,  R.   D.  Hitchcock, AD62I991 

A aubaeraible closed-circuit television ayatea haa been 
uaed to conduct a quantitative study of subaarine illuaina- 
tion and viaion in harbor water. The televiaion caaera is 
attached to a spread-U atructure which holda a target jig 
and a pair of incandeacent-light aaseabliea. The light 
asaeabltea are equipped with reaotely controllable polari- 
zers and eaploy 1,000-W quartz-iodide laapa. Obaervations 
of vanoua types of targeta were Bade during daylight houra 
and at night. The effecta of color filtering, polarization 
filtering, and off-axis illuamation on detection range and 
resolution for the Vidicon TV caaera were deterained. 
Theoretical calculations were confiraed. In harbor water 
with an attenuation length around S ft, color or polariza- 
tion filtering provides no iiproveaent in contraat or reso- 
lution. The seeing range for a Vidiron caaera, in thia type 
of water, it generally leaa than 10 ft. The beat resolution 
obtainable waa 1/4 in. at 8.7 ft. 

A history and analysia of the pcrforaance of the under- 
water televiaion ayatea is included. Reaulta are given of 
an rxpenaental study of aethods of constructing underwater 
laap asseablies using tungsten-iodide bulbs. 

R-433 
Mechanics   of   Raising   and   Lowering   Heavy   Load*   in  the  Deep 
Ocean,    Cable    and    Payload    Dynaaua,   Apr    1966,   P.   Holar», 
AD631267 

Based on a theoretical analysis of the cable and pay- 
load dynaaics during lowering or raising heavy loads in the 
deep ocean given in Project TRIDENT Technical Report No. 
1370663, further calculations of thr «axiaua dynaatc 
stresses expected in the lowering cable jrr prrsrntrd cover- 
ing a wide range of cable and payload paraaeters. The 
theoretical analysia la adapted to a proposed design proir- 
dure, and two typical design exaaples are given, Ihe resulti 
ot which are discuaaed in teraa of the safety of the lower- 
ing or raising operationa. 

In order to aake the design procedure applicable with a 
greater degree of confidence, it la considered necessary to 
aake aeaaureaenta ot cable tenaions and load and »hip ao- 
tiona during a full-acale operation to till in deficiencies 
of data and provide a baais tor verification ot theory .m.l 
calculations. In particular, data are needed on the coetti- 
cienta of drag and aasa, which at this stage aust ot neces- 
sity be estlaates. 

MM 
Deadaan Anchorages   in  Various  Soil   Hediuas,  Apr  1966,  .1.  F.. 
Saith,  snd J.  V.   Stalcup,  AD6II848 

A teat prograa was conducted to investigate deadaan 
anchorage holding capacitiea under applied horizontal loads 
Deadaen fabricated ot concrete and ranging in lace area froa 
S to 72 sq ft were tested in depths of eabedaent troa ground 
level to 7 ft. The deadaen were pulled both singly and in 
groups ot three, in sand and in two soils with cohesive 
characteristics. The test prograa alao included tests on a 
aodel  scale. 

The applied load versus horizontal displaceaent rela- 
tionship exhibited a baaic recognizable tora tor all condi- 
tiona of tests. By graphic analysis, a series ot reaction- 
pattern curvea waa developed relating dradaan holding power 
in each coheaive soil to three factors, deadaan face area, 
depth of eabedaent, and whether the deadaen were eabedded 
singly or in a group. The results of the sand tests which 
were described in a previous report were converted froa the 
previous analyais to a coapatible fora and presented with 
the cohesive soil teat results. These curves provide an 
eapincal aeana for deteraming deadaan holding capacities 
at different aaounta of displaceaent within the range ot 
conditiona reated. 

The investigation diaclosed that aultiple anchors 
develop a higher holding capacity per net area than a single 
deadaan with the saae total face area. The increase in 
holding capacity ranging froa 5 to 20t depends upon such 
factora as depth of eabedaent, the type o' soil, and the 
spacing between deaitaen. Under aost test conditions, up to 
a 30% increaae in holding capacities was attained in cohe- 
sive soila aa coaparnl to aand, but 2 to 3 tiaes the hori- 
zontal displaceaent was required to achieve thr aaxiaua 
holding capacity. 

R-435 
Current-Voltage    Charactenatica    of    Thin-Fila   Diodes,    Mar 
1966,  R.  D.  Hitchcock,  AD630S87 

The current-voltage (1-V) characteristics of thin-tila 
diodes were aessured at 4.2K, 77K, and rooa leaperature. 
Superconductive tunneling waa achieved with a diode conaist- 
ing of aluainua, aluainua oxide, and lead (AL/AL203/PB). In 
the nonsuperconducting stste the Al,/AI.JOI/I'B type of thm- 
fila diode exhibited zener breakdown between 1.5 and 3.5 V. 
However, the AL/AL203/PB diodes did not have reproducible 
1-V characteriatics, and the nonsuperconducting AL/AL203/PB 
Hotl could not be operated with AC voltage long enough to 
serve aa a practical electronic device. 

A thin-fila diode consisting of aluainua, aluainua 
oxide, aanganeae, and lead exhibited power-law 1-V charac- 
teriatics   at   aabient    teaperatures,   under   60-cycle   excita- 
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tion, *\u\ loulil I" .>i'iiit..l t«tth a i r|i| «itltu ihlr I-V clUirAC* 
tnittlu tit i kt*v(M4l lern K Hiiit «Mr Kbit i htnx WAS ■! htrvr<l 
with « itim tiU. «lioilr «oiiktKtini ot ,i I iiwumtm, ilnmu«,!» 
oKnlr, IVA4I »".I JIUHMUMI, la thiR ituulr ihr khort-iinuit 
»lAtr w tv IM Oilm eil IA 4 lu||h*volt «K« r'il »• '"(1 thr 9pVM« 
ctrctlil   htJtr hy  4  lov*voita|f pultr 

A   throtrludl   IMlyitl  •!   thr  obnrivr»!   I-V   rlMVIClvrlS- 
In«   11   |M rkrnt r«! 

R-4H 
1 ■ 1 11 Ti JIIH|>III t jt ton - Anilyxi» ot Tt at hr»l IVi ttomir 1 4iu1 
Cart« C«rritri lot NiNurdu, tatarcitct« Apr I'M-r. s |, 
Pimr.  D    T«yU»i .  MM1173 

Thr . !■ )''■ t ol thr (tM«|>i 1 ,i( ton tk to ptovulr a ira>ty 
1 rtnnti r lor pn Hun« * oiu rmrtt with thr «trs ign, PMStruc* 
tion, Matntrnaiur, «u.l i>(irialton ot ri|ut|tMrnt aiut tattlitim 
tit thr Aittauttt It \» irto|tin/rtt that thr intormation tit 
hialotical «nil prrtaui» to »itrtitu ot liaittrtl MCtlMI ot 
thr Kotith ptlai atra Howrvrt t thr houMr» uttltcrd tn 
loatfultttft thta rr^oi t air .t»onK thr lti>l ittu tuariit at ton» ot 
largr-Hialr conatimtton anil lonttnuinit Naval ihotr-haKr«! 
o|triattoi)t   tit Antaittna 

II-4W 
Mrthanth« •,l  Koitrnt 11 i<lal   Ailtvtty ot   Gliticldli Sr|niiJ,  Api 
i-n.r,   H    Hoituaait,   Al**UH).: 

Ihr Antatttu «urtair t rannpoit *,l ion »yalMi ha» hrm a 
«ourv r 6| «taitv prebltM tor thr Ant jtt t u ttiippot t at t tv it tr» 
I ASA) lit t lr 1 MI > 1« ii tun ot valur hau hrrn irpoi tr«) ttm tit|t 
thr 10 yt ot i^rt at ton IVr^ 11 rrrr to as» mt in traol VIIIK 

thtM |ttohlri»s An Aiuly«iH .»t thr 11 aiiKpot tat ion ayttM at 
ihr HcWur^a roa^lfl t^as mA<U- tit n-lalion lo thr ratttlnf W* 
t 1 at kril aitit whrr Irit vrhn lr» . tat no* ha.til I itt|i ^plipflmtl , ami 
1 n rut ly rvaltiatril 11 tMpot t vrhu lr> I hat apprat MU tahlr 
lot   opriatton   tit  thr ^iNuitlo rnvuoiuwnt 

Vh 11* 1 rpoi t 11-it* 1 tin H only 11 at kril 1. art trm , but rx- 
I I uilch yt \mr ntivri H M.. It ■• 1 a' rrpt I 1 at trtCtort. Thr 
ptiitttpal [acton voiiMdrml air thr toads and thr opna* 
tional data loi anil unrw ol tiatftrd lattirrh tit thr H< Mm do 
aira It    is-     tonnd   that    thr   R29C   Wrasrl    is   ohkolrtr   and 
mtri t>no«u a' I o «atittatit, t>vit t hat Ihn r air tirvn al tracked 
carrivn avallaklf that 1 aiild lattafact 11 ly trpiair it It 
la totu'iudrd that thr mlttaiy H\\t> MuA\ . Thiokol bOO 
atriaa Traikakaiitrrii. and Hohm-Nodwr 11 KNUOO tratkrd 
ran iv*i aypaai to bo ihr iih>Ki Mttiahlr, and it \s rocoa* 
tarndrd that thry hr Irtitrd al MiHurdo alonn with thr HNTUO 
No.lwr 11 11 ai krd 11 at Irr whu h t s a poBB tMr t rpl a» «mmi for 
thr   10-   and iO-lon cargo slrds  |itr%rntlv   usrd 

R-437 
Sra   tco Strrnjtth Studtrs on NcHtirdo Bound Otn IHR thr  Auvtial 
SiUMM-t    Ht.4-bS,   Hat    l«Mt   K    A    fatur.   C.   W.   I.rr.   ADM0;0l 

l>tir ,n|i t hr tttatta) kUNiin ol l^tm-hS, 4 it udv ot s^tttr 
i>l thr phiyairal ptopntir» ot sra ur waK »adr nrat M»Miiido 
St at ton, tatarctica, whnr Ihr sra n r is nurd .xtrns tvr \v 
for aircraft o^rration», travrl, tinuhl hanlinit, and dock- 
1 HK   tat, 11 it tnt 

Trsts ol H|>r< inniK showrd that both shrar and riBf- 
trns t lr si tritftths im irasrd .1 Im.'sl 1 inrat ly as spn iinrn 
trmiM' 1 at tur dn irasrd, thr si irn|ttlt do« rvaaod an thr t i r 
»hrn bn atw wariHM anil norf nrat ly isolhnnal Avn ago 
shrat st rrtiftt h dn trasrd 11 IM* 140 pitt tn lair iH t to a low 
of M pst tn lair Ian and thru uutrasrd to US paf by 
10 f rb lnst brlorr brtakap« avn aur r mit-trtts 1 lr st rrnnth 
stnilatly dntrattrd (1 >-« WO \m\ in mid IV. to a low ot 
Iv> pM tit rarly Frb, and thrn tiurrasril to 170 ptt\ by 
10 Krh . Inl n nal drtn total ion and Vi t raKr in itt trit|tt h , 
ihn knrnK, aal 1111 ty ot hnnr, and trtnp.Matui r Kt adirnt arr 
all rolatrd lo nmnit tropnatuir« and tm rranrd ttolar 
ladtatton  dm titK  Ihr  BUMtr< 

l>rvr lo|writt ol A rtllabla atrthod ot pud n t 1 UK Ihr 
brat tiiK 1 apartly o| sra u r drprnds upon mot r drlat In* 
knowIrdKr ot Ihr rt tri IH ol loads, thr hi sloty ot Ihr tvr, 
datiKrt 7onrs and natrty taitorH, and othrr f#*turoi to 
tnantr  satr  oprraltoit on thr   ur. 

Tnhnual    Data   Coopilrd   lioi»   Oprrat tonal    Koporta    on   IVrp 
Krrr*r M    Thromh    hS,    Apr    l**bt>,     I     P,    CoaOMa,    KD4I0M3 

Thta rrpott m a it^nlal ion ot tnhnual data oblatnrd 
only t 1 om trporlK ptepaird by thr voawt.oidn. Antautn 
Support Avttvitirit, and Ihr t'oMoandrr, US. Naval Suppot I 
Korvr, Anlarvtu'i, for OptratlOM Drrp Kirr/.r bl throuKh hS . 
Thr rrpott* arr listrd tn thr bibl logiAphy. Data irvm 
prrvtoiis Daf Krrr/r oprrat tons arr «.oaipilrd in NCKi Vr* h- 
ntial  Krpmt* K-ISS and K-^IO 

A study wa* aadr ol thr mr. htm MH by whuh |tirutdia 
■ooiwCyatttj rHrrta it* lodrnlutdal proprilirn Ettrac- 
tton of thr Iravn* ot tht* plant, lollowrd hy phystial and 
1 luitu . j I 11 a* I tonal ion , 1 rvra Ird thr pirarm r ol oiMtat in a a 
a ivmatiluml of thr phrnolu ttailton TOIIKI Inalion of 
thr iondtttoits undn whuh thrsr Iravrs air usrd as rodfitlt- 
1 tdrs , Ihr known bai trt 1 al 1 onvn s ion ot 1 ouaat tn into thr 
hriaoi t ItaRU atml du otuart ol , and palhologu al rvulriur tn 
tali Inl on tiuubalrd Iravrs point to vouaaitn a* thr haats 
lot   thr todrntutdal   ptopntirs  of   thi» plant 

K*<IH0 

Hydt odynamu    Anal y* 1 s    of    a    Sptrad-hoot rd    IM at ton*   in   thr 
Open Sra,  AIIR  l<)bb,   B.   J.   MuRa,   Al>Mtt7;b 

A aoorod ion*t t in. t ton-typr plattot« OKcitod by Irrofu* 
lat tatuloH sm I ai r jit avi t y wavrs waa sttidtrd tit Ihr labot a- 
toty, in thr firld, and Ihrotrl u a I ly. Thr plallotii wan 
spi rad MOtrod by tout l*l/2sta. dir- lot k i hams in nbont 
IhS it ot wain 111 Ihr o|rn Pacific OcMB. Watn Irvrl 
vaitattons at thtrr lovatiotiR, ahip total ion* and aurlrta- 
I ion*, Moot tilg tours, and wind vr loi it ira wrtr «rasmrd in 
sra stairs .' and \, and a at ant laird nra »t atr k in Ihr 
laboratory Thrrr tn ordtitps rai h ol Ihr protolypr and 
no.lr 1 loata wn r analyrrd ns inn t uar nrr tr* In hntijurs to 
provide apparrnt amp I ttudr irHponsr opn atot« 101 all »hip 
not ions .itul Moot inn forcoa. Thr mot ion* of thr IMI gr whrn 
rxi ttrd by iraulat unttori* aarfaco utavtlv wavr» wrrr pir- 
dutrd ustnit thr Itnrai throry of ship BOtiOQ Thr Innda- 
«rttt 41 analyt u al tool uKrd in thr 1 iMMputat ions is t hr 
wrl 1 -known slrndrr body throry Axirrtarnt brtwrrn throty , 
Modr I, and pt olotypr 1 r*ull * 1* 1 onstdn rd t o br r«irl Irnt 
[01 thr sutRr, *way, roll, hravr, and ptlvh BOtiOM Agtrr- 
iti.ni   tot   thr   yaw   ■otiOB   1»   poot It   is   totulndrd  that   thr 
nos t pi obabl r va 1 ur o t t hr annua 1 Man t *um lour t tuliu rd on 
any ol thr «ooimg* t» l.'O kip* Thr pirarnt aaorilll COB- 
I Igaral ion poaaoaaoa Htit 1 u irnt 1 rsrrvr *i t rnut h to prat ludr 
tailuir  ol   Ihr  BOoriBga   dtir   to  wavr-indmrd  BotiOBa 

K-441 
Polat  Ca«p  iMpiovriarnt*,   Wain   Synlrai IMnn  a Hot-Vain  Snow 
Hrllrr.   M.n    I'H^c.   C.   H     Hoflnan.   Q.  K     Shnwood.   A1>MM;; 

Insat iitai lory oprration ot an rlrttru snow nrlln tn 
Ihr Orrp Ktrrrr b* Nl'Kl, \ anp Ird to thr drvrloptarnt ol a 
hot-watn Kiiow-mrIt mit svvtr« UKIIIR tacoaa iapatity in Ihr 
1 attp watn hratrt a* thr hrat noitur. In trst* ef thr 
sriaiatitooat u hot-watrr itrltrr, wain was piodturd at a tatr 
of 100 uph Tht* coaparod to to %\>\\ with thr oltctric 
iMtrtsion hratn snow «rltrr whivh had brrn dr*ixnrd to 
opnatr on ticoaa ftrnrrator capacity availablr diiiin)t prt- 
tods ol  nonprak rlntrual   load. 

Thr hot-watrr »now «rlln wan usrd thtonahout Ihr IVrp 
Frrrif b1« stwnrt nrason lo ptodiur about »SO apd It wa* a 
last and rttutrnt mrltn, and had thr advantaftr Ol rop!oy- 
ina Hlandard parts whivh wrrr ram ly asaroiblrd and opnatrd 
It was coiu Indrd that thr hot-watn wltn ahould br ion*id- 
rrrd lor usr in i «np* obtainma watn by »rltinit suifacr 
snow 

R-bO 
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R-442 
Ooic-AtteoiMtion Viriation With locident Gaaaa-IUy Energy in 
Two-Leued Concrete and Steel Ducti, Apr 1966, J. H. 
Chapun, AD630697 

G«aM-ray doae-attenuation tailors were aeaaured in 
concrete and iteel ducta. For concrete, 3-ft-aq and 11-in.- 
aq ducta were uaed with AU198 (U 412 HEV), CS137 (0.662 
MEV). and C060 (1.25 HIV) taaaa-ray aourcea. For ateel, an 
U-io.-aq duct waa uaed with CS137 and C060 aourcea. Atten- 
uation factora for given (eoaetriea were coapared aa a 
function of incident gaaaa-ray energy. The relative effec- 
tivencaa of ateel and concrete ducta of a given geoaetry waa 
determined. 

It was found that the attenuation factor decreaaea 
■onotomcally with increaaing energy in concrete ducta. 
However, in the U-in. ateel duct the attenuation tactor for 
the high-energy aource (C060) waa greater than for the 
low-energy aource (CS137). In coaparing the U-in. concrete 
and 11-in. ateel ducta, it waa found that doae ratea in the 
concrete duct were higher by a factor of about 2. Measured 
attenuation factora were coapared with valuea obtained uaing 
a coaputer code baaed on the albedo concept. It waa found 
that calculated attenuation factora agree to within * »OX of 
the aeaaured attenuation factora. 

1-443 
Blasting   Agenta    for   Navy   Conatruction   Forces, 
A.  L.  Scott,  AD48H251. 

Hay    1966, 

Navy conatruction forcea preaently uae dynaaite for 
blasting in construction operations. Dynaaite is subject to 
strict regulations regsrding tranaporLation and atorage, and 
the required facilities are not often available in field 
operstiona. 

Several blasting agents are now available which have 
the blasting capability of dynaaite but are coapoaed of two 
ingredients, by theaselves nonexplosive, each of which can 
be tranaported and atored without restrictions and then 
aixed at the blast aite. Aerea S-l, Aerex S-2, and AN-FO 
(aaasoniua nitrate plua fuel oil) are auch agents. AN-FO la 
beat auited to the needs of Navy conatruction forcea. 
Because none of theae agenta ia satisfactory for uae under 
wet conditions, dynaaite would be required to auppleaent 
the» for wet work and as a priaer for the two-coaponent 
agenta. 

Aerex L-l, a two-coaponent, liquid blaating agent and 
Dow MS-80, a waterproof slurry containing aluainua parti- 
cles, were also inveatigated but are not recoaaeaded for use 
by Navy construction forcea at thia tiae. 

R-444 
Lossy Conductors for Attenuation of Power Line Interference, 
May 1966, D,   B.   Clark, AD633850 

The installation of overhead and underground loaay 
power conductors at the Hawaiian Tracking Station, South 
Point, Hawaii, has been tested, and the results show that 
the conducted and radiated interference froa the power line 
are greatly reduced. Heasureaents of attenuated inter- 
ference covered the frequency range froa 14 kHz to 1,000 
■Hz. A coaparison to previoualy installed lossy lines shows 
that the Hawaii line, coapoaed of the Istest developaents in 
lossy conductors, is the aost effective in sttenuating 
interference. 

R-445 
Potential   Applications   of  Radioisotopes   in   the   Navy,   Hay 
1966,   L. B.   Gardner,   A. E.   Hanna,   H.  E.   Stanton,   AD63378S 

NCEL haa conducted a study of the potential applica- 
tions of isotopic devices and techniquea within the Naval 
Shore Estsblishaent. Radiation characteriatica, general 
applicationa of isotopic devices, snd specific problea areaa 
are discussed. Recoaaendationa are included for the use of 
surfsce   density   and   aoisture   gagea   in   the   inapection   of 

coaparted earth, and for additional work in the deteraina- 
tion of the thickness of in-place steel sheet piling and the 
thickness and denaity of concrete. 

R-M6 
Nultipurpoae Type   1   (NP-I) Fuel  for Antarctic Use, Nay 1966, 
W.  W. Watson, AD484877 

The specifications for a Multipurpose fuel, MP-1 
(N1L-F-21188) have been developed by the BUWEAP. This fuel, 
proposed for uae in Antarctica in aircraft turbines, dirsel 
engines, and space heatera, haa received prior approval for 
uae in C-130 and C-13S aircraft. The current study waa 
undertaken to deteraine ita suitability for use in diesel 
engines, space heatera,  eaergency caap atoves, and lanterns. 

These tests have indicated that HP-1 is a satisfactory 
substitute for DF-A (dieael fuel, arctic) in medium and high 
speed diesel engines, and in pot-type space heaters. MO-1 
is not recoaaended aa a regular fuel for pressurized, com- 
mercial caap atoves and lanterns which noraally burn white 
gaaoline, although under urgent conditions, it may be used 
in these units  for short periods of  tiae. 

R-4A7 
Dynamic   Properties   of   Plain   Portland   Ce 
1966, W.  L.  towel I,  AD6350S5 

ent   Concrete,   Jun 

Two concrete aixea (a medium- and a high-strength mix), 
each cured under two different conditions (73F, 1001 rela- 
tive humidity for 26 daya followed by 2 daya in a 20t RH 
environaent or 73F, 100% RH for 28 daya followed by 21 days 
in a 20t RH environaent) were teated to deteraine the effect 
of differencea in aoisture content and rate of loading on 
their coapressive and tenaile strengths. 

Tbe coapressive tests showed the values for aechanical 
properties increaaed aa the rate of loading increaaed. At 
the maximum rate of load ng (approxiaately 2,000,000 psi/ 
sec), the increaaea in coapreasive strength over the values 
for static loading for the moist, 28-day concrete were 4SI 
for the aediua-atrength and 39t for the high-atrength con- 
crete. The increases for the drier, 49-day, medium- and 
high-atrength concretea were 35 and 24V 

In the aplit*ing tenaile-strength tests, at a stress 
rate of 300,000 pai/aec the increaaea in tenaile strength 
over the static values for the 28-day concrete were 70% for 
the medium-strength and 67% for the high-strength mix. For 
the 49-day concretes, the increases were 53% for the medium- 
strength and 40% for the high-strength alx. 

Recommended percentage increaaes in coapressive 
strength are given for concretea subjected to high strain 
rates. 

R-448 
The Transportation   Problea with  Variable  Demmds, .lun 1966, 
H. Gonshor, AD63S88I 

The so jtion for the standard transportation problem 
assumes a > instant aupply at each aource and a constant 
deaand at ear. ^--'ination. In aany practical applications 
it ia desirable to know how the solution ia affected if the 
demands at the deatinationa are varied. 

There are relatively sicple, intuitively plauaible, 
algorithms which produce solution to the aodified problem. 
Unfortunately there exist counter-examples which show that 
these siaple algorithas do not MCM'Mirily produce an opti- 
mum solution to the modified problea. 

The algorithm developed in thi.. report produce;, an 
optimum solution to the aodified problea with an amount of 
computation which increaaed roughly logarithaica'ly with 
problea size. 

L 
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R-4U 
foljr e'onit rut t ion Kquiiwrnt , LOP t>4 Sri im 1) Snow Tractor, 
Jun   !■"■',  0    r«ylor,  IU>4I447) 

A ratvrpi 1 l«i it** knir» i'. i'-.i' ■ irarloi wai put * luird 
Md Bodiffd >lui UIK H'- to i'todiur 4 low |round prvsiur« 
(U>P) snow tr«rtoi with ir*,* %ri|iht i.i.i Kt/t* thin piWtOMS 
Li.t' D4C ' ■ , ^ul ta »11» I hr s JW itrt»' i 4 1 a it t A i v ( i v » on s I i u* 11 on 
cAp«bkliiy      rhr hjkit  iwi) w 11 h ircvaieriva **•■ jhout   Uu* Ih 
hr^viri tdtN thr h*%U D4C, Nil ihr BOilitird IW|) W4h I »««••O 
tb li|thtt*i i lit ii thr MiiilJiU ftotlt t trd |>t(' Thi > i r»lm I ion 
in WCIKM VAI mt.ii possible by an tRcrvsso m thr »i I-■».,((■ I. 
ItiiMind hr4lin|{ )tirsMtir int by thr usr o| ilumiium tiaik 
fthorH     in    plair    of     »trrl Thr    i i-l'    [K*0   Kjvr    sstisfsctory 
srrvitr, rm r|>l toi ■mot pioMro», ttm itift «MO ht o| eprri* 
tion in VSrtOHS BSisretU ISSkS tUiimit thr wintn a| lMt>S-^t> 
(SMtSrrt II     MMWTI ) Ihr    j IIURIIUM   t rACfeS    showed   no   not it r- 
jhlr   wosi It    is    irtAtMMti.lr'l   th.it    thr   t jt>   ol    thr   MO  know 
(rsrtOI h»* i r«i r jiiRr»! foi opri stOI » onvrnirm r «ml bri I r i 
■esltll| COSfort, t hJt the trndrt mtrn» ion tn I nuitsrt ptst^S 
uniln     thr    hat tn v    box   b*   Wo4\ t iril    to   , i .■ < i    ihr   ; i t, k   At 
«iximuni   0SVI HsttOn   of    thr   lii.k    SystMl,    «nil    lb«!    lonsnlru- 
t ion   hr   Rivrn   to   4   Binglr-rst 1   w t>lr-11 «i h   I'.   SAOV   t rsctoi 
loi    t hr   nrxl    Mtxl i t i« «t inn 

lunnr 1     Vrnl 11 JI IOU     m.l     Hi J'    I    ^.1     Suivry ,      Byitl     tlAt ion, 
Antsictics,   i1''-..   lul   Ittt,   C.   H    HotlMn,   ADO H».146 

A vrnltlition «nil b#At*losd »uivry w«» tonduitrJ in thr 
mulei »now tunnr \a ii Ky i d St «t ion , Ant AI v t u a , in tatr 
IVirabri 1M5. Thit> woik wan pvrlorMd lo obtain tuiirnt 
ml oiiiai ion on tunnr 1 . ool ms irqui irarnl» and lo obtain 
•tat a   Ioi   tunnr 1   lool ins  ky»l r« Jr» tsit 

Ihc KUI vry khowrd I hat avrrast* lunnr I t «•■('ti at uirx air 
■ 1 t o 6t I own than duiins ' Si»* 1*1 »uivry i oadui trd in 
IVbt, hut arr tlill «» nuih ah IHK highn than ihr tlrKiir>t 
Ir«pn4luir   o|   UK 

Dooi ■■ oi igmal I v mill a t Ird at tunnr 1 rut i an. rh havr 
ilrlorard ami hrv ■■*« inupri at ivr , a I lowing I hr t irr m Mila- 
i i .it    of    want    Kui t at r    ait     Itu MlglinMt     Ihr    utulri snow    I imp 

It wan ( om I u.lr .1 that t unnr I I rmjM-r at ut rs in I hr uiuln - 
»now . imc i an br i nliu rd by i nit a Hal ion ot ai t' ight bulk- 
hradk an«l <tuitablr kr I ti lok ins dooi > to pirvrnl Ihr i ut tow 
ot waia, kuilair an «mt irtluir i i osk-i 11 \ ulat ion brtwrrn 
tnnnrlx All t unnr I k rx\r|il L-7, whuh iontaink thr WMWK 

nu at ions S*l lev ''i''1 sniriatoi hut Itlinsk , i an br atlr^uatrly 
I oolrtl bv «li awing t old ait t ro« tunnr 1 wa I Ik A tool ing 
syslM tMhrtt tin t hr NAVKAi''i at i -plrnua t tutt r|>l apprat » to 
br   Ihr  aosl   Btlitobl«   »rank   ol   ioolutg   lumtrl   I    ' 

I-4M 
Protfi t iv*    Covri mg!» 
Strhlr.   AlH»tS*»bt 

and    Snow,     Inn    l*)^,    N    S 

SuMMMt »Irin total ton •<! snoh antl nr »uilatrs tlur I«» 
high sols I ■ atli.it ion 4ml nrat -IM- 11 i np t oispt't at tnrs h.i«|<ri | 
Ihr vrai -1 t>iiii>l ukr tit n.tluial ur islaiuts ait»! MUttolh sra-ur 
<>.>*■■ in thr Atttti (>(ran, ami priManrnt BAOW antl ttr airas 
in Ihr Antaittu SwdttSl has brrn used sttt t rsslnl ly in I ht- 
Cslif ernts Strrrss foi protr» t utg i iMopai t rtt-snow arras 
ilui t ng {•• '. lotlk ot altn nal ing sbow* aittl br low-11 rr/ tng 
tropn at m rs antl high solar i atliat ton, but tlk scsrrity m.l 
shtjiping bul k |<i n hnlr its use tn polai air a« l'i rt hant- 
foa« has |>t ovrn rvrn »oir »m i rss lul than SSWdllBl as s 
protn t tvr i t>vri tng in tsborstery tvsts tlut tng a 11 r ■ nal ing 
ahovr- and br low-1 rrr/ing I t>«pn at uirk and « lonlat rd kt>lai 
i ad i at ton I'kr of »now oi ihipprd ir» on u r RUI I airs tn 
t hr Ant at i I ti has grnri.il Iv pi OV itlrd sut t ti trnt protect ton 
It) pi rvrnl drtrr itu at ton Süd ab 1 at ton , but watMn rnv t ■ oii- 
rtirnls   nay   pirtludr   usr   oi   thrsr   n.tluial   iiatciials 

Thr usr «»I »now and thipprd i»r as ptolntivr it>vriings 
should br rvploitrd and Intthn studtrs should br «adr to 
ga tn i|uatit it at ivr knowlrdgr on (hr pi otn I t vr piopn ttm ol 
thrsr nalura I «alnials antl to drlrrMinr thr pi ai t u a I 
applitation  ol   HI. Mi «in   loan  tn polai   airas 

Koanglas    Insu I at ton    tot    Hm ird   Hot    Pipes,     Um    Nbb.   J     "' 
Strphrnson.   Al^HtiHS^I 

fo drtnntnr it ftwMglss is i.'ltablr foi tnsulaltng an>l 
piotnting butted hot pipes in dirnt contort with Ihe soil, 
M'OtVkS irtjurslrd NtKl to rvalualr th's wsterprool uisulat- 
mg nutnial (Federal Specification HH-l SSI) A prrliot- 
IIIIV invrst tgat ion dliciesed that Koaaglas was bring used 
SUCCeasfttliy by a musbrt ot orgaitt «at ion» to protect ptprs 
in dry sotts. A oorr rxtrns ivr iitvrxt t gat ton, wht i h tn- 
t ludrd rxaotnation ol Koaoglas-tnsul atrd ptprs tn situ and 
rxaamtation ot sanplrs ot sntls and IKMMglas. disilosrd: 
IP thr vapot barrier on thr Koaoglas wa» Itrtpirnllv broken, 
allowing «oiKtuir to prnrttalr thr K'oaaiglas insulation, 
(2) Koasiglas ahkoibs mur watrr las SHII h as 7 .*t\ by volimr) 
than had brrn reported, and (U tailurr ol vapor ban in antl 
tnsulaltng iMlnial to prrvrnt voter inliiiston prrsiittrd 
ptpr corrosion, hrat loss, and sowrt IMCS dt s inlrgi at ton ot 
thr Foaaglas. On thr basis ol these inveatigaliona it was 
concluded that Koanglas is not sutlablr tot insulating pipes 
brlow   thr watrt   tablr ot   in wri   »oil». 

I'rst ot /.nu Inotganii Stlnatr Coatings on Wotk Airas ol a 
Moating    Drydock,    Jun    l^bb.    t     V      Rroutl Irttr,    ADiHe'St 

Font leen   um    inoi ganic   silnate   protective   eootiags 
l hot ti poht i ui rd and sr 11 currd I and onr i. i iu -ruh rpojty 
protectitre »oat ing wrir appl led lo *• deck sect ions and 
olhrt woik areas ol thr USS AKI>-1J foi a 2-yt , in-snvur 
field teal 

Altn 1 l-oo rxposuir, whuh tiu ludrd ttvr dockings, ihr 
pool cured coatings, ak a claaa, were signif iconily supn ioi 
to thr iplfrurod continga. Ihr sinc-ncb rpoxy coating also 
khtiwrtl iupei lot   prt toiwaiu r 

I-4S4 
Const nu I ton   and   K.va Uul ion   ot    a   Prototype   Klect itHMgnrt i - 
cally    Shtrldrd    Room,    Jun     I'T-c.    H    A      Usitter,    ADbtblN 

An r In t uwagnrt u a 11 v shir Itlrtl i OOH I t^aiposrd ol 20" 
gagr shrrt -orla) w«ll aalrnal with i out muous ly soldei rd 
t.ra«s wa» constructed and rvalualrd at Ni'KL. Thr ^Ux^OxK-tt 
roefl is a pmtotype »odrl drstgnrd as a b.tsis foe drtrroin- 
ing sprt it u at ions lor thr tonjtt luv« ton ot largr shtrldrd 
rooa installations K In 11 ooagnrt u shirlding rvaluation ot 
thr too« was pntoiMrd m accordance with Nil- STD*2I5, «long 
with addtt tonal swasuiomont a at 10, 2.5, «nd 4.0 gi/ sre 
Thr lowest valnr ol shirlding rl In t ivrnrsk was bS db at 14 
kc/sec. 

tonst nu l itut Inhittqurs Ioi siuh drsign Iraturrs as 
shrrt -orta I joints, soldrrrd sraos , powrt -1 ittr filtering, 
vrnl i lat ion ducts, antl t «Mr rai rways air disi ussrd Fecb* 
BitfUes foi pi ov id tug prnrt i at ions into thr too« tor gas, 
wain , and »rwagr wrrr invrstigatrd. MrasurrMrnt» ol thr 
rllnt ot snail, loutrollrd openings into thr roun wrrr 
drlrnaiiird. Thr SCOlMtic -liu-Mmg properties ot Ihr rooo 
air  also gtvrn   in  this   report. 

R-4SS 
lust a 1 lat ion    o|     Hai t in      Systros     on    Mar inr^Rorrr-Daoagrd 
Hrat tn& and Krndn   Piles,   Jun   MIM-.   T.   Kor,   AiHHbSJS 

All ol thr braitng and trndn piles ol Targrt Krpatt 
Facility Pier, San Oirgo, Calif., wnr utspntrd by a divrr 
lot Btcbanical and biological daaagr. On I hr basis ol thr 
inspriI urn trpoiI dat a , braiing ptIrs wrrr ihosrn tor hat - 
rtrt appliCStion, and tour diltrrrnt systrais wnr installrd 
I'upio-niikrl, t Irxthlr polyv.ny I «.hlondr, i'Jal-tai -pitt h- 
inpirgnatrd fiber, and itgid thrnootonsrd polyvinyl ihlot- 
tdr. Ktghlrrn Irmln pi Irs w. rr protOCtnd hy wrapping with 
llrxtblr polyvmyl chlot idr and installation o* Rtoel shors 
as   nibbing st t ips 



; 

R--■)■> Suppl 
IniniUtion of • Grout-Filled Sleeve Barrier Syitea on 
Bcarini Piles and In-service Perforaaice of Five larner 
Syateai (Suppleaent to Technical Report H-4SS, Inatallation 
of Barrier Sytteaa on Nanae-Borer-Daaaged Bearing and 
Fender Piles), Nay  1467, T. Roe, ADtl]929L 

A» part of an inveit ifition of aethodi to extend the 
»ervice life of vaterfront atructuret, grout-filled nylon 
• leave bameri (Prepakt Fabrifora) were installed on 10 
bcarini piles of the Target Repair Facility Pier, San Diego, 
Calif. 

The grout-filled sleeve barriers on the pier were 
inspected after 2 ao service, snd the other five barrier 
systeas after 7 to 17 ao service. Soae piles protected by 
the letter systeaa had sustained aechamcal daaage because 
of the lack of a fender and caael systea. Otherwise, all 
were perforaing satisfactorily eacept for the coal-tar- 
pi tch-iapregnated split fiber sleeve barriers (Sonoco Duro- 
pipc) which had been attacked by lianoria. 

R-4S6 
Deep-Ocean Biodeterioration of Materials, Pt.  4, 
6,BOO Feet,  Jun 1966, J.  S. Hursofcs, AD636412 

One Year at 

As Part IV of a aeries of reports on the biological 
deterioration of suterisls in the deep ocean, this report 
covers the data obtained after eiposing swtallic and non- 
aetallic speciaens for 13 ao on the floor of the Pacific 
Ocean at a depth of 6,800 ft (Test Site I). The speciaens 
were attached to a subaersible test unit that waa retrieved 
in Feb 196$. Preliainary eiaaination of the speciacnj was 
aade aboard ship, and the final easaination, tests, snd 
analyses were perforaed at NCEL. 

On recovery, aost of the plastic aateriMls and all of 
the rope speciaens were covered with ba.ienal sliae. 
Cotton and aanila rope speciaens were severely deteriorated 
by aarine aicroorganisas. Wooden test psnels, plastics, and 
aanila ropes were attacked by aolluscan borers. Glass, 
aetsls, natural and butyl rubber, and certain plastic aate- 
rials were not adversely effected. 

The results of brea, ing-strength tests on ropes, weight 
loss aeasureaents of wood panels, aoisture absorption teits 
on plastics, and insulation resistance and voltage breakdown 
tests    on   electrical    insulating   aatcrials    are   presented. 

R-4S7 
Polar Caap laproveaent», Re<)uirea«nts and Concepts for 
Covered Storage Facilities, Jun 1966, G. E. Sherwood, J. P. 
Coseiua, AD636417 

A study of storage facilities in polar caaps showed a 
need for iaproved facilities for caaps on areaa of drifting 
snow. Equipacnt and aaterials stored in the open becoae 
drifted over and require costly aanpower for dlgout. Oaaa^e 
during storage and digout are also costly. Digout csn cost 
$400 to $600 per piece of equipaent following winter storage 
or prolonged atoms. 

The use of a lightweight, easily erected, low-cost 
storage shelter should produce ssvings in aanpower and 
aaterials. Available inforaation indicates that such a 
shelter would cost $1.50 to $2.00/sq ft. A storage baseaent 
under a building on a snowfield would also provide covered 
storage space at a very low cost. It wss concluded that s 
study should be aade to deteraine the feasibility of light- 
weight, easily erected, low-cost storsge shelters for use on 
areas of drifting snow. Also, s prototype storage baaeaent 
should be constructed under s Jaaesway with an NCEL steel 
foundation so thst its prscticslity for storing supplies, 
saall iteas, and frozen foods csn be evsluated. 

R-4S8 
Protection   of   Mooring   Buoys,    Pt. 8,    Results   of   Seventh, 
Rating Inspection, Jun 1966, R. W. Drisko, AD636422 

This is the eighth of s series of reports on the pro- 
tection of nooring buoys. Thirteen test buoys were given 
their seventh rsting for eatent of coating deterioration, 
corroaion of steel, and fouling Two other buoya had pre- 
viously been resnved froa testing becsuse of auvsneed deter- 
ioration. The coating systeas on three of the buoys were in 
good condition while those on 10 others showed varying 
degrees of noderate deterioration. Two sets of 13 panels 
each, coated with the different systeas used on the buoy, 
were given their sixth rsting inspection sfter 3 yr of 
exposure. One set waa expoacd in San Diego Bay and the 
other in Port Hueneae Harbor. The condition of the coatings 
on both sets of psnels waa generally better than that of the 
buoy coatings, but there was s general correlation between 
the conditions of the two test groups. On buoys coated with 
antifouling paints, no detectable antifouling protection 
resumed after 25 ao, but on both sets of test panels, two 
antifouling paints were still appreciably reducing fouling 
after 3 yr. 

Three of the buoys were csthodirally protected with 
xinc anodes. The level of protection was high enough to 
aitigate  rusting in the  underwater portions of these buoys. 

R-459 
Epoxy  Costings  on  Wster-Tsnk   Interiors,   Pt.   I,   Applirstion 
of  Costings snd Initisl   Inspection,  Jun 1966, R.  w,  Drisko, 
AD486411 

Esch of three proprietary epoxy coating systeas was 
applied to the interior of a different steel water-storage 
tank at HAS, Leaoorc. One of these systeas wss si so spplied 
to a steel vster-storsge tank at HAS, Point Mugu. A de- 
scription is given of esch coating systea and its aethod of 
spplication. Tabular data coapare coating coverages snd 
present a labor srd aaterial cost breakdown on each tank. 
The tank interiors were given their first inspection about 8 
ao sfter the coatings were spplied. All had aoae degree of 
blistering. Additional inspections will be aade yearly, and 
progress reports describing these conditions will be incor- 
porated into Part II of this report. 

R-460 
Volatile Phoiodegrsdstion Products of Organic Coatings, Jul 
1966,  P.  J.  Hearst, AD636828 

Various clear snd pigswntcd vehicle filas were irrsdi- 
sted in sir with s aercury arc and a xenon arc. The vola- 
tile photodegrsdation products were identified by infrared 
spectroscopy. The costings included slkyd, oil, vinyl- 
alkyd, vinyl copolyaer, partially hydrolyzed vinyl copoly- 
aer, polyvinyl acetate, epoxy-aaine, and epoxy-polysaide 
filas. The aajor product froa all filas was carbon dioxide. 
Eleven other products or types of products were obtained, ss 
well ss soae unidentified products. The sddition of pig- 
aents decressed the yields of slaost all the products. 
However, the yields of different products were effected in 
different degrees by pigaentstion, snd this difference may 
in part be relsted to the penetration of the light responsi- 
ble for the production of each particular product. 

R-461 
75-kW   Uninterruptible   Electrical    Power   Supply   Unit,   Jul 
1966, E. Giorgi, AD4868S3L 

A 7S-kW uninterruptible electrical power supply unit 
incorporsting sn idesl electric stored controlled energy 
systea was procured by MAVFAC for test and evaluation by 
NCEL. Control deficiencies and operational probleas en- 
countered during the initial equipaent check-out phase 
resulted in the tetainstion of the scheduled test progrsa 
before coapletion. This report presents a discussion of the 
deficiencies   snd   probleas    encountered    in   the   test   unit, 

«-« 



rvsulta at t» • is i'oiitJUitvd hrlott- thv irsl , »i i-i' VAI 

It*(■ittdtnl, Jml t niu 1 u* u'hfc and irt itMMrtitl.tl IIMIS i r|tjri1trt|t 
t hr usf tuhifSft at t h« ; i. i ■ rlrt 11 ^ »torrd I ont rol If d 
fiiri)ty    loncrpl Ihr    ukr   of    the   t>lt*4l   elt-tttii    coni'tpl    MI 

UM int^:; upl iblv    powvi    Kiipply   tyttHM   r4ti'<l    UH> kW   01    leit 
WJ>    I - rmlr.l 

R-462 
M...trrni/4t ton ,»i N*..|f| l-2\ and t-JIKJ Poitablr Aut.«jtiv 
G-AgvBl  Alaraa,   lul   1966, A    L    Siutt, A^^HK^Kü^ 

NAVFAC   tu*.    ■   itock   of    Model    1-21    lad   K-21IU   alara» 
r«|Mblr »t •tt*t<-( t MIK l"'-.*K'"t > •<* t»*»!^! .it m ra .ihovt* t ifr-/- 
iriK A   COAtl -■ *    wa»    l«'t    to   »lrvplt'|i   J   mxlf rn I/at I on   jtunr- 
duir    In    rn.^ i hrsr    a I ana«,    to   also   di*lri t     I hr    nt'wrr   V- 
ftgVMta and to o|tciatr at t rape rat uirs down to -40T to t<-si 
thr t* I It* 11 ivrnr»% oi t hr Mod^rntial I Oil pro« rdurr , .'0 < 1 jrais 
wftr aodilied t»v thr rofltr«ctor. final trfct» of thr aodi- 
t trd      i ' i r r.i--     wir-    Mailc    hv    Ihr    fiASl.,    HrooklMi,     Nrw    York 

AttfHt    tmaitivlty,    oprral I««   at    hi jth   ami    lou   lr«(»rt i ■ 
tuirit,   and  grnn.it   (.ip.ihititv  wrre  found  to  hr   satisl^itoiv 
Ntnoi   mFK tun11 .i I    irt i iiraH-nt s   should   n-Mil t    in   an   mil ru.'-rnl 
h.ivi(iK  a  401  rrluhililv 

Uthrt drtft I ion KVSI<'«S tl f hr in|t drvr lopnl hv ot hn 
IV)P ftgMICiri Foi int r i i« r«ri itrto y t rt)iii i rn<-nt s , t hr Kim\ 
h.iN .i Ntoik o| 'i i, , K-**l alarM with ■pproxiHfltrly ihr sa»r 
L«pjbllily  as   thr  «odri iu/ftl  E-2I  and E"21K2   alaras 

11-463 
Kr* istaiur   ot    Iutui 1.11    Structural 
ll)t>t>,   S    K     Ijkatushi .   W    t     lUti 

o    Dvna« 1 i     I.oad 1 IIK ,    .lul 
k     I     Krnuskj,    M1.   ^  1;-. 

St at it and dvna«t 1 rxprt lOi-til J I invrst 1 )tat tons wrrr 
*. ondui trd to va I idjlr thr NKK.t' 1 oaputei |< 1 ogrAB usrd (a 
prrdii t thr hrh^iv mi ot «u lowavr town s snh )ri ted to hi ast 
I o.td 1 UK 

Thr toltowintt trstl wrrr loiidutlrd - statii and dvna«i< 
tf st» on strr 1 jnd \ om rrtr ipec iwnii, itat it trsts on .1 
simply Mippoitcd tnhutai NMM Jtid on t ijntilrvri aedrl, and 
dvnaMi1 trttl on Ihin* aKdrI towrrs •t trr-vihration trsts, 
hasr-ai t r In at 1 on shoi k-pu sr te-st s on ,1 v ihrat ion «.iv h mr , 
■md  air-blait   trnts   111   a  [■     1   shork  tuhr. 

Thr ta 1 I ui r nodr' toi t hr st at 11 a I lv loaded hraa and 
taut 1 levei lower was uf ihr s.i»r type as toi the dvnamivallv 
lo.idrd    \ ant 1 levei    t o^e 1 A   sr»i 1 111 n I a 1   bukgr   occurred   in 
the ins idr and out s ide strr I ryl uidrt 1 .it t hr lo( Alton ot 
«ax IMIIM nopwtit in the > oarpression /onr Mode Is t es ted in 
the    shm k    tuhe     l.i 1 U-d    .tt    pejk   over pressures    ot    44.4 pal. 

Ihr Bodf 1 trst s showrd thr NFEC I oAputei ptogi on i an 
predict I hr hehav 101 ot s«al1 1 ant 1 lever towers undet d 11 - 
terent types ol dvnaMi \ toadinn, thus uu teas UIK t he level 
of «onlidemr in the protraa'l predution ol sttennlh toi 
the  prototype   tower 

R-464 
Polar   Tianspot tat ion   Kiptipaent   ^x-t   Cargo-Pej-sonnel   Van With 
Hinh-Klotalion  Tires.   AUR   1966,  W    H     Braid 

A 4x4 truck chassis titled with l*».7Sx20 low-pressuie, 
blgh-flotatien tirea and a cuatoa-aade van-type hody with 
scat 1 n)t tar 11 11 irs tor 20 passengn s was used as a shut t le 
hus for hauliiijt largo and passniReis over all types ot roads 
on di rt , t ro/en Kround. and ad|utnin| areas of icf and siu>w 
at McMurdo, Ant an t 11 a. dm IHR Ihr siUN»ri season ol Deep 
freeze ^^ The < argo-pet sonnr I VJII pet toini«'il quite we 11 m 
all capaiilies, raquirin| minimum mamtrnaiue and mmoi 
rrpaiis m over -.Or hi ol operation. No apecial skills were 
reqtlf red in its ope rat ion or ma mtenanie. It was driven on 
roads with grades up to 24%. Dui ing the period .>t \2 Jan 
1966 to I Mar l**bt>, U was utied as the pi imary uteans ot 
t ransport mtt personnel and light cargo hetween McMurdo 
Station and VilliaM   Kield. 

It was (out luded that the 1 a r go-per sonne I 1 arr irr is 
sui tahle tor t ransport ing passengers and I ight ^ argo on 
roads over snow, ue, and trozen ground. It is reconnt nded 
tor  use  at   polar  coastal   stations. 

Dittetential Neution Alhrdo tor Th:n Slahs. Aug 1965, D K 
Doty.   AI>637S79 

Data giving the expei laent a I angulai dist rihution ot 
di I tei ent 1a 1 alhedo toi thetva I neut rons tin 1 dent upon thu k 
sialteieik ot lead, high dens 11 y 10111 tete, and 1 ron have 
been i ol In trd Pi * Ineul la I a Ihrdo ot t hermal neut rons on 
ilummum, iton, and polyethylene as a tumtion ot the male 

r 1 .1 -. thu kness tot a given 1111 tdetit and exit angles is 
shown        These   data   are   .   mpa 1 r.i   with  a   theoret 11 a I   f onaula 

Kxpri imeutil verification ot the theoretnal toraula is 
■piitr good tot thr angulat variables. Asyaptotu limits ot 
the toimula tor thiik and thin siatteteis are as would he 
expei I -d     physti al ly The     exponent la 1     dependence     ot     the 
tormul a upon thu kites s agrees roughly within expei 1 »ent a 1 
er tors Keasons tor tnai 1 ui ai tes in the «agm lüde ot di f - 
terenttal   alhedo air  dtsiussed. 

An eitenatoa to genet a 1 a Ihedo measureaents tor thin 
■ratterera at an) energy is desirihed This method, employ- 
ing rlrmruta1 Mjttrtns, is shown to ytrld teliahle tesults 
m t he thetma 1 1 eg ion when t he Ihn kites s ot the mat et tal is 
less    than   one   mean    tire   path The   method    also   does    away 
with the need tot a lollimated detector m differential 
alhedo   mrasm rmetit s   tot   thin   siatterets 

Seasonal lUmage to the MiMurdo Ue Whatt During IVep Freeze 
M).   Aug   1966,   K    A     Paige,    \l'i-i|S. 

The rxisttng whait at MiMurdo Station, Antarctica, is 
toimed t rom old sra u r t hat has at 1 timulated a long t hr 
western     shore    ot    Winter    V^uaiters    Hay Seasonal     damage 
during Deep Freete t>t lonsisted ot the ue face at the water 
level heiug undercut | the overhang laving in. and the resul- 
tant loss ot critically needed sutfaie area l'iu out toi led 
mellwalet diain4ge early -it the season eroded gullies and 
potholrs 111 the whai t suttaie and iontrtbuted to the under- 
cut t t tig 

Put ing the auatral su—n'r of L>eep Kreeze bb wave 
actloD, high suitaie-walei temperatures, and me It water 
drainage were the primary 1 arises ot undetvutting and ero- 
s ton, Since it 1» not ei-uno«! rally feasible to coat r 1 the 
water tempei atute, the only way to prevent linden ut t iiig is 
to 1 edit e or el imtnate the damage 11 om wave act ion and to 
control  aurface diamage 

It was cone luded thai 1 he t ai e ot the whart should he 
protected hy 1 splash shield and that the surface of the 
whart should be protected by compacted fill and good drain- 
age 11 was also com luded t hat ' suitable equipment and 
techniquea should he drvrloped tor dt111ing and excavating 
in the ice-rock Mixture at the wharf, and that observations 
shouId 1 out mue to develop adequate knowledge on the sea- 
sonal history ot the ue whart and the protective measures 
employed. 

R-4b7 
Sei ond   Corroaioa   Survey   of    Steel   Sheet   Piling, 
C.   V.   Htoutllette,  A    I.   Haima.   AD637044 

Aug    14bb, 

ln-aervice steel   sheet   piling was   investigated  in  1959 
at    eight    Naval    stations In    l^bS   the   piling   at    five   of 
t hese slat ions was invest 1 gated again to gather further 
mfotMat ion on the 1ot10s ton 1 at es ot steel sheet pi Iing at 
water t1 out Uu at tons The value of applying maintenam e 
v oat nigs t roa thr mean low-water mark to the top ot the 
pilintt and of using cathodn protection was reattinaed by 
this   seioud  survey. 

k-466 
Ice-urading    Kqui^tment   -   Kedozer    tor    Pioneering 
lie,   Aug   l**bb.  S.   K    Otttord.   AD637U7 

Kough 

This lerkaical report coven the development of an 
u edozer a I tat hmeut to- teantva 1 ot u e ohsl rue I tons and 
tough   grading  ot   uneven   ue   surfaces.     The  unit   consists of 

R-b4 



I 
• •»K-povrrrd, rotating, spiked-tooth luttrr aountril on ihr 
tront o< * si«« 3 ■ r««lri tractor. Tritt nr-ir NcNurdo 
Station, Antarctica, durinf thr auasrr traaon ot D»rp Trent 
66 showed that the uedoaer waa auitahlc for rough grading 
uneven ice aurfacea and for producing ice-aggregate (til for 
roada and runwaya on ice. The teata alao ahowed that the 
unit «at not entirely suitable for fimah grading and aur- 
facmg operational areaa on Ice The icedoter la conaidered 
suitable for pioneer conatruction and rough grading ice 
ohataclet and uneven ice surfaces, but an iceplane-grader 
eaploying the icedoier attachment should be developed for 
liniah grading and aurfacing roads and ruiwaya on ice 

R-4M 
Carbon Oioaide Fire Protection Sytteas for Conpulers and 
Electronic Equipaent, Aug 1466, C W. Terry, }. J layle«, 
«MMMtt 

A »tudy «at conducted to inprove the design of carbon 
dioxide diapcnting system used to extinguiah firea in 
facilitiea housing electronic coa^utera. Infomation waa 
collected fro« visits to conputer facilitiea, a literature 
aurvey, and intervtevs with representatives fro« industry. 
Teata were conducted in sinulated coaputer cabinets to 
confirv various fire protection hypotbeaes, to evaluate 
notxle types for fiied-pipe dispensing syaleaa. and to 
deteraine the influence of various paraaetera on the at rati- 
fication, concentration, and persistence of COZ in coaputer 
cabinets. It waa concluded that a Schutte and Koerting 
ateaa-jrt blower will provide the nost ellective neana of 
dispensing C02. 

■•«71 
Liglu-DuU,  Espandable  Land Anchor  ( lO.OUU-i'uund Classl, 
1466,   P    A    Oantl,  AD6402J2 

AUK 

R-470 
Underaea   Nuclear   Power,   k   Status   Report, 
(eck, AD636920 

Aug   1466,   E.   J. 

Since the publication in 1464 of Techniquea for Under- 
water Nuclear Power (NCEL TN-S4S1, contiderable reaearch and 
development has been done which haa changed the picture 
regarding the feaaibility of uaing isolated reactors on the 
ocean bottoa. This study considers in tome detail the work 
on fouling, corrosion, and heat tranafer accoapliahed by the 
C. F. Iraun Coapany, Alhaabra, Calif , under Contract NBY- 
3227*. 

Alao considered are additional probleta which aight be 
encountered in uaing radioisotope decay heat in large 
(aulti-kilowatt) generators or fuel cells in the deep ocean 
environaent. 

A cursory up-dating of the known arts related in the 
earlier atudy n aade, eapecially in referencing aatenal 
which has recently becoae available 

Poaaible area* for further inveatigation are deline- 
ated. 

R-A71 
Hechamcal-Fluah 
A1M87431L 

Cheaical   Toilet,   Aug   1466,   N.   L.   Drobny, 

Sanitary facilities normally encountered in the polar 
regiona leave auch to be desired. Existing facilitiea aust 
be iaproved if a healthy and safe environaent it to be 
provided. Previous ttudiea indicated that the cheaical 
toilet it one detirable aeant of providing tignifirant 
taproveaentt to existing facilitiet. In purtuit of thit 
goal, the aechanu«1-1 lush cheaical toilet waa developed. A 
prototype waa tested extensively and performed tstisfacton- 
ly The unique feature of the unit is siaplicity. Other 
significant features include low cost, relisble sanitary 
operation, odor control, and ainlaua water ussge. It is 
reroaaended that the toilet be further developed to include 
a aodified tank and an autoaatic flushing aecbanita, and 
that it then he incorporated into the advanced baae func- 
tional coaponent tyatca. 

This study developed s taaily of two-tluke, light-duty, 
txpandable land anchors that have ultiaatr vertnal holding 
strengths of 30,000 to 60,000 lb in sand and clay tolls. It 
also includes s aethod of instillation tor thrsr anchors 
thst reduces escavstion to the boring ot eithet a 1- or 
6-in. -diaa hole. 

The   anchors   when    closed    lorn   a    noninal     1-   or   6-III 

circular    cylinder.       After     installation,    two    flukes    are 
opened   by   the   soil   action   to   hold   the   an-hot    in   the   soil. 

One hundred and fifty-six field tests were conduited to 
evaluate the anchor deaign, vertical and horizontal holding 
stiength.. structural strength, opening chaiacter ist ics, 
fluke length, overburden depth, and installation equipaent 
and techmquea. Krcoaaendat lona on the use ot these expand- 
able anchora are  included. 

R-473 
A    7.5-kVA    Power   Trinsient    Synthesizer,    Aug 
kajihara,  AI)637tJ6 

1466.     H    H 

This report describes a newly drveloprd, elcctncal- 
power test unit designated a power transient synthesizer. 
The aynthesizer is essentially a power source which fur- 
nishes 1ine-frequency, alternating-current, electrical 
power, containing a variety of power paraaeter fluctuations. 
The power paraaeter deviations last troa S. 3 as to S sec and 
include fundaaental frequency overvoltages and undervolt- 
sges, swmentary power outages, pulse voltages of 10 to 4.000 
V superimposed on the fundaaental sine waveforn, and fre- 
quency deviations of 0.2 cpa to 6 cps about the fundaaental 
frequency. Test dsts taken on a DC power supply is pre- 
sented   to   illustrate   the   capabilities   of   the   synthesizer 

R-474 
Static    and   Dynaaic   Behavior    ot    Antisymmetrically    Lojded 
Arches,    Sep  1466,   R     H     Chill,    S.    K.    Takahaahi,   AObtKUb 

Four pinned-base steel arches with a 46-in. radiu*. 
143.8-in. span, anc uniform crott section were cold-rolled 
from 4ni3 sections and tested under various static and 
dynamic loads uniformly distributed over one-halt thr arc 
length A maximum static load of 72,000 lb was applied by 
the NCEl blaat siaulstor using compressed air. A dyiusiu 
peak load of 64,000 lb was attained by detonating pi imacord 
in thr blast simulator. The blaat loading had a rise time 
of shout 3 msec and a decay time ot about 1.6 sec. An 
equivalent triangular load-time function was used tor the 
dynaaic analysis. The applied loads and the resulting 
deflections, strains, and reactions were aeaaured. The 
reduced   data   are   presented   in   graphical   and   tabular   form. 

The theoretical analyses for statically and dynamically 
loaded archea were based on the discrete framework which 
repreaented the contmuoua archea tested. A 16-bjr system 
waa uaed for both static and dynamic response calculations, 
and a 40-bar aysten waa used tor natural mode and frequency 
calculations 

In the static analysis, the effects of stress amp'.iti- 
ration, missligmsent, and elaatic supports on the response 
of the arch were considered. Due to the strain-hardening 
characteristics of the arch sutenal, the idealized stress- 
strain curve was represented by a tnlinear curve rather 
than by the uaual  bilinear  atreaa-atrain curve. 

A aimplified dynamic analyaia gave results reasonably 
close to those from more rigorous methods. The values were 
on the conservative side. Nearly complete correlation 
between the theoretical and experimental results was ob- 
tained. 

Thia work was sponsored by the Defense Atomic Support 
Agency. 

•-«5 



11-475 
■ l«it     Atlrniution    Syilras    (or    VrotKltion   Opraia|s, 
196«,   L.   W    K<ll«agrr,  AIMI9)42L 

Srf 

Thi» »nuil ■uaMriirt Ihr currently (vail«blr mfoima- 
tioo on Ihr drtign of blatl atteauation lyitra» for vrntil«- 
tion uprninfi in protrctivr •heltrn. Active «nd potlvr 
•rthod« of bUit «ttcnuation arr conodrrrd, and the prob- 
!(•■ «•sociatrd with the tntrraction of • tyilrm with iti 
rnvironarnt  arr Hiacuaaed. 

R-476 
Creoaoted   Wood   i 
Srp  1966,  N.  Noch 

NariRt   CnviroiMrnt,   A  SuaMry  Report, 
,  AI)63<>922 

A nuaber of noliona concerning the behavior of creoaote 
in urine environaenta are exaained. Aaong thear are aecba- 
nical loaa, leaching, threahold concentration, and bloenvl- 
roiwent ■ Factora involved in predicting «ervire life are 
preaented and the concluaion la drawn that creoaote protecta 
wood for long penoda of tiae in cold-water harbora but not 
in wara-water harbora having a high population of Liaoona 
Tnpunctata. 

R-477 
Conaolidation    Charartenat ica    of    Pure   Clay»    and    Pelagic 
Sediatenta,  Sep 1966,  J.   P.   Nielaen,  AI)639061 

Thia atudy mveatigatea the validity of the power law 
for expreaaing the viacoua reaiatance to coapreaaion ob- 
aerved in claya and ahowa that it can be aatiafactorily uard 
for this purpoae However, it la auggeated that the three- 
paraaeter Cilia aodel Bight better deacnbe viacoua reaia- 
tance to coapreaaion. It la alao ahown that the conatanta 
appearing in the power law can be related by aean» of aiaple 
equationa to the effective noraal preaaure and to the cheai- 
cal coapoaition of the clay aineral. Conaolidation atudiea 
on pelagic aediaenta indicate that theae are highly coaprea- 
aible and noraally conaolidated. Structurea founded on 
theae  aediawnta will  be aubject  to  large aettleaenta. 

R-478 
Dynaaic  Teata of Structural  Aluainua Alloy«, Sep  1966, W,   t. 
Cowell,   AD640369 

A aeriea of dynaaic teata waa conducted on three grad-s 
of atructural aluainua alloya--(a) 6061-T6, (b) 6063-TS, and 
(c) S4S6-H321. The effecta of atrain rate on the awchanical 
propertiea of theae auteriala were obtained. In the elaatic 
range of the aaterial tetted, the atrain rate ranged froa a 
atatic value of 2.2 I 10 in./in./aec to a aaxiaua value of 
2.S  in./in./aec. 

The aechanical proper'-iea of the alloya ahowed a varie- 
ty of changea when aubjected to nigh atrain rate*. The 
6061-T6 aluainua increaaed St and 10.61 over the atatic 
value for yield atreaa and tenaile atrength, reapectively, 
at the aaxiaua teat ratet. The 6063-TS aluainua showed no 
change in yield atreaa and a 5 81 increaae in tenaile 
atrength at the aaxiaua teat rate. The S4S6-N32I aluainua 
waa obtained in plate for», and apeciaena were prepared with 
their longitudinal axes both parallel and perpendicular to 
the direction of rolling. The yield stresi for «peciaen» 
prepared parallel to the direction of rolling decreaaed 
3.6t, «nd the yield atreaa for apeciaena prepared perpendic- 
ular to the direction of rolling increased 2.5% at the 
aaxiaua teat rate. The direction of rolling did not affect 
the tensile strength behavior under rapid teating aince both 
groupa of S4S6-H321 alloy exhibited an average reduction of 
S.7t in tensile strength at the aaxiaua teat rate. None of 
the changes in aecbanicsl properties are believed to be of 
aufficient aagnitude to be of concern in deaign. 

11-479 
Effect   of  Photodegradation  on   Attenuated Total  Reflectance 
Spectra    of     Organic    Coating»,     Sep  1966,     p.     J.     Nearat, 
AI)640733 

Clear and pigaented filas of various coating vehicles 
were irradiated in air with a aercury arc and with i xenon 
arc. Attenuated total reflectance (ATK) apectra were cV- 
tamed before and after the irradiation» in an atteapt U 
find an accelerated testa aelhod for deteraining coating 
perforaauce. The roatioga included alkyd, vinyl-alkyd, 
partially hydrolyxed vinyl copolyaer, vinyl copolyaer, 
epoxy-aaine, and epoxy-polyaaide filas. Although the 
aercury-ar«: irradiation» produced considerable effecta on 
the air spectra of clear vehicle filaa, the xenon-arc irra- 
diationa produced coaparatively negligible effecta. Whereaa 
the obaervable effect» of aerrury/arc irradiation» on pig- 
swnted filas were less than on clear filas, the reverse waa 
true with the xenon-arc irradiations, which produced appre- 
ciable e.'fecta only on »oae of tne pigaented filaa. Theae 
differencea in result» uy be related priaerily to the 
apectral distribution of the irradiating light and to the 
resultant differencea in penetration and reflection within 
the fila. 

Air apectroscopy aay prove to be useful in an acceler- 
ated aethod for deleraialng deterioration in pigaented 
organic coatings, but it does not appear useful for clear 
filaa. 

R-480 
Coapacted-Snow Runwaya  in Antarctica Deep Freeze 6S Trials, 
Sep 1966, E.  H.  Noser, G.  E.  Sherwood,  AD639660 

NCEL conducted snow-coapaction inveatigations on the 
Ross Ice Shelf sdjscent to NcHurdo Sound during Deep Freeze 
65 fallowing investigstions aade during Deep Freeze 61 
through Deep Freeze 64. A ISO by 6,000-ft runway was con- 
structed by adding a 16-in. layer of coapacted snow over an 
exiating layer. Conatructioe was coapleled on 24 Nov 1964 
and the runway was aainlained and repaired for aircraft 
tests until 14 Feb 1965. Snowplow carriera uaed in clearing 
the runway of drift snow greatly reduced the tiae required 
for this operation over previoua aethod» using a anowplane. 
A 6 x 6 truck-tractor with high-flotation tires served ss s 
priae aover for aaintenance equipaent, and reaulted in large 
savings in tiae over use of a size 2 snow tractor. This 
wheeled vehicle also eliainated damage to the runway surface 
caused by track vehicles. 

It wss concluded thst well-processed snow will support 
a 12S,000-lb LC130F aircraft with tire inflation pressure of 
85 psi during periods of sir tcaperatures to 32F and anow 
teaperatures to 23F. The saae area will support a 135,000- 
1b LC-130F with tire inflation pressure of 95 psi during 
periods of air teaperatures to 18F and snow teaperstures to 
16F. 

R-4ai 
Breckenridge  Blsst-Actuated  Closure   Valve,   Sep   1966,  R.   A. 
Breckenridge, AD640026 

The ventilation aysteas of ahelters providing blaat 
protection aust have autoaatic valves to prevent ingress of 
dasMging pressure wavea through the air ducta. This report 
discusses a blast-actuated closure valve developed, tested, 
snd evaluated at NCEL. 

For ventilation the valve has a rated airflow of 700 
cfa. It provides protection froa blast overpressuies up to 
ISO psi. It slso provides protection during the negative 
phase following any blast wsve. When installed aa intended, 
the valve should be relatively insensitive to the theraal 
pulse and ground accelerationa associated with nuclear 
exploaions. It is alao insensitive to environae-.tal condi- 
tions. Its operation is siaple snd reliable, and resetting 
is unnecessary because of the vslve's autoaatic response. 
It requires no aaintenance. 



,- 

R-a2 
A   KanJo« W«lk TrralMBt   ot   Nrulion Dtliunun   In Slab«,   S*p 
14M.   H.   I      ».ton,   C.   H.   Hud.lli-.t.Ml,   «l>M.U;hll 

Th» tuntapt of a Markov .ham haa br«a uartf to treat 
ihr randoa proiraa»a of arattar and abaorptlun «htih •CCW 
Khan nautruna arr mitdant un a alab ol flmtr (hliknaaa, 
auch aa a ahlald or an Inald» wall ul a abaltrr <>nl rant «way. 
It li aaauaad that acattartnt la laotrupu in th* laboratury 
ayata« and that tha arattarlnt and abaurpt Ion t'roaa aactluaa 
do not changa during a nautron-atattaring biatory. Tha 
anrouraging raaulta obtainad to data indlcata that lor thin 
• lab« tha analytical randoa walk aathcd nav hava laportant 
advantagaa over Nunta Carlo talculatlona (which rei|utr« 
langthy coaputri runa to obtain acceptably ••all atattatlcal 
varlancea), ■oaenti arthod calculattona (which are actually 
appropriate only lor tnlimte ■rdlua caaaa), and muarii. I 
aolutiuna ul the neutron tranaport equation (which are 
lengthy,  tedioua.  and neceaaartly approiiMate). 

■•Ml 
Notion nl Subaurlace Soil Inclualuna Subjected to Sutlaie 
■ latt Lotdlng.  Raaulta ol Sertea .' Teata, Oct llbb, 1. W 
Heller, AMMMM) 

Teata were conducted at Ni'KI to deteralne how ahape and 
■••• allect the aotion ol buried mcluaioua aubjreted to 
blaat loading applied to the aurlace ul the aoll. Five 
tncluaiona, representing eleaental portiona ol a buried 
coaipleK, were placed b In. below the aurlate ol a dry sand 
siaterlal aleved Into a reinlorced-com trtr trat contaitirr. 
Two ol the tncluaiona had the aaae «hapr and atillneaa but 
dlllered in aaaa The three other intluiiona had cuaparable 
■ass •». silliness but dlllered in shape. The iliaplaceaent 
and acceleration ol the Incluaions and the diaplaieaent ol 
the aoll at two elevations wer» Meaaur^d during a aei)>ien*.e 
ol II blaat loadlnga st peak overpreaaure levels ul N to i^ 
psl Ree-i j»ea were sttsrhed tu one 111. .ion and cantl- 
levered Into the aoll to Indicate the aotlun ol the inclu- 
sion wtlh respect to the surrounding aoll. 

Accurate asssureaent ol inclusion «otiun was not aade. 
However, the lollowing results were obtalned--(l) the Reed 
gagea indicated that the mcluaion disploes into the soil 
in the direction ol the propagated aoll «tress wsvr, (.') sn 
incresse In the SMSS ol an inclusion by s Isctor ol 1.1 only 
halved ita peak acceleration, and (!) dillerencea In shape 
ol the inclusions tested resulted in only lot to ISt dillri- 
ences in their peak accelcrsttons. 

A tentative Method lor «stiBstitig the blaat - induced 
diflcrcntlal aotion between a slruitural inclusion and Ita 
aurrounding aoll Held is described 

R-ASA 
S-kW   Kngine-Driven   Klectncal-Power   Ueneratoi   Set    lor   Aa- 
phiblous Appltcattona,  Oct   14«ib, K.   Glorgi, ADROOb^bl. 

A SkW engine-driven electrical-power generator set 
tncorporsling s Lister air-cooled engine and a Lias totally 
enclosed generator was procured in July llos. tested, and 
evaluated by NCIL (or aaphlbtous spplicslions. Results ol 
perloraance tests and an in-service test ol b,A00 hi sre 
presented in this report, ss well ss cundusions snd recoa- 
aendatlons regarding the use ol siallar generators in •« 
phtbioua sppl test ions. The use ul generstor sets ol the 
saae type aa the teat unit in naval aapklbioua appllcationa 
was recoaaended. 

Wooden 
■-US 
Static    and    Dynaaic    Properties    ol    Fi re-ResIstsnt 
Structural  Ilsacnts,  Oct   1«6», F.  I.   Brink, AMAllb* 

A seile« of treated and untreated laainated douglas (ir 
beaaa and plywood panels were subjected to skstic and dynaa- 
ic loads to study the ellects of prsssure-lapregnat ion with 
firsTetardant rheaicals on the aerhanical properties of 
wood snd to eatend the ealsttng knowledge ol the dynaatc 
propertiea ol wood. 

Results Iroa Ike braa teata indicate that draigus 
should be based un use under wet conditions when latge 
t labors are to be pressure-lapregnated with I ire-ietaidaiit 
cheaicala. Thia la because ol the hygioacopu natv4ie ul 
treated luaber. It waa alsu luund that the allowable «tatit 
deaign load can be applied dynaaically without daaage to the 
beaa. Ultiaate resislsme ul dry unt rested beaas tu dynaau 
loads waa about lb t taes the allowable deaign load lor dry 
wood. Fur treated beaas, the ultiaate reslstante lu dynaau 
loada waa about 14 t laes the allowable deaign load lur wet 
luaber 

Reaulta Iroa the plywood shear tests indicate that 
I ire-ret ardent treataents reduie the aechamcal propertiea 
ol plywood in shesr and that the reductlun la piopurtiunal 
to the aaount  ol sslt  tetsmed in the wood 

R-AAb 
Kvslustiun   ol    the   Aqus-Chea   ;O0-gph   Seawater   lllali 1 lai ion 
Unit, Oct   l«bb,  J.   S.  Williaa«, ADtOllblL 

A AOO-hr evaluation ttal ol a pot table .'UU-gph vapoi 
coapresslon seawater distillation unit waa priloiaed to 
deteralne the unit's cunloratty to esist ing pnuuiearnl 
spectlicat iona and its suttsbllity lor imlusion In the 
advanced baae lunctional coapunent ayslea- A new cumept in 
vapur coafiresslnn dtatillstion is described In perlui- 
■anre, the Aqua-Chea unit waa loapaiable with the tonvrn- 
tiunal vapor coapresaion unils hut waa ADl lighter and NSX 
less In voltae. The unit produced the irquiird .'00 gph ul 
distilled water, ennauaing unly I lb »I diesel lurl lor each 
100  II. ol  lilatilled water pn-'luced. 

R-AI7 
Snuw-t'oapact ion   Ki|uipaent  - Model     Ib/A^   Snow   Hisei, 
Sherwuui.  R    W.   Hansen. .VIAOOIM 

Doaawrclslly available towed-type cunstiuctiun aiaeis 
were audilied as snow alsais lor depth-pioceaamg lo produce 
high-sttength snow The aisris, designated aa audel lb/A.' 
snow aixers, esch eaploy a high-speed lotor tu thoruughly 
pulverise and iiitrraiii the natural «nuw. Intrrchangeablr 
lb-  and AJ-in -diaa rului» A II   long air uaed. 

Three-paaa ollarl piucrasmg with Ihr audel lb/A.' aian 
waa lound to be aa rtlrctivr aa double depth-prtu raaing 
requiring als aisrr passes with the aodel« .'■< and A.* «nuw 
aisera. A two-pa«> tailgate pioceaaing tr.hnii|ue, devrloprd 
with the aodel Id/«; aisn duiing Urrp Firrse bb, waa louml 
to produce a anow pavearnt niuivalent to lhat ol Ihire-pas« 
ollaet  proceaaing undei siallar londitIons. 

It wss concluded thsl the aodel lb/A.' «nuw aisn i> 
ellrctive in depth-piocesslng natural anow to produce high 
atcrngtha. Wei 1-Irainrd uprratoi« and goui* ovrt lap tril,- 
niqura are ?aarntial lot obtaining a coapacted-snow aira til 
unlluns strength. To laprovr the stteugth in prucrsard anow 
and to reduce the aanpown and rquipaent required lei pro- 
ceaaing, a aingle-paaa, double-iotor anuw paver «hould IT 
developed to  replacr the aodel   li' •..' anow aisn 

R-'.M 
Wild Duct   Studies  ol  Drilling Snow, Ott   IVbb,  N 
AMMMI 

I,   Stehle, 

Prubleas in logistics and awintruancr rraulling liua 
»lowing and drllting «nuw cunlionl atations and upriationa 
in nearly all puitiona ul the polar legiona. Wind dm l 
mperlaenta were conducted in a cold chaabei at NiH tu 
obtain knowledge ul the aechamca ol snow auveaent and 
deposition. These esperiaenl« showed thsl wind velocity snd 
the svallabilily ol «now I» the wind altraa conliihutn aosl 
to the aaount ol «now drpoaltlon or eroaion. Teaperatuie 
hecoaea inlluentlal only when the availability ul anow la 
Hailed. In addition, allow aoveaent is not sigmlicsnt st 
wind speeds less than 10 aph unless snow is already preaenl 
in the wind stresa. 

(J 
R-»7 



Tritt iiMiiK «otlrli in Ihr prrarnt wind duct are rtCOS" 
wnutr.l to provulr an oppuitunity to stuily rapully thr rh«r- 
«ctmit u« ot bli>wing «nü .h i (t i n^ nnov around novr I and 
mi i.jnr it tui türm and othrr laci 111 ira . Thrar tritt, 
i oup 1 t-il with (ir 1 il tritt, wou 1 d ■«kr pot11h 1 r 11udy ot ihr 
■ott proaiinix ah«pi*B at w.-ll at ' \r grott rhara< Irnit ut 
u( .liitt inn mow at hrt||hti grratn than .' tt and wind 
aprrdi grratrr  than   JO «ph. 

Hin|in|    tn   Statically    and   DynaMiially    Loadrd    Rviaforctd 
Coturrtr Braa».  Ott    Nbt>,  W.   J     -   rdrll,   ADt>4JI0S 

Thr nbjntivr wat to invrtttRatr thr tiiniinii mr.luuis« 
«n undrr-mntot i r«! lontrrtr braut Kubjntrd to Italic 01 
dynaiiK loadt- Two trat triirt on tiaply tuppoitrd hram 
with  a b-ll   tpan   Irngth wrrr tondiutnl 

Hingr drvrlopawnt wat tiailar in thr RtatuaUy and 
dyntaually loadrd braMt and rrsultrd 11 on thr toraalion and 
pi opaRtt ion ot a y ir Idrd I0M 01 /onrt in thr trnt ion ir m- 
toi t riirnt. St ra tn haidrning ot t hr trnt ton irintori rarut 
i iii r c i.sr.l thr italic rrtittaiur abovr thr yirld valnr Thr 
iiurratr  rangrd   t roai  S  to 14%. 

Althoutth drtrratinK thr aaount o| trntion rrmtonrarnt 
im rratrd thr drtlntion at rrrtam ttajtrt, thr ultiaatr 
rotation capacity wat not tifni t uanl ly attrvtrd. In addi- 
tion, thr tizr of thr trantvrrtr rr intot irMrnt had a nrgli- 
Hiblr affact  on  thr   ultiitatr   rotation  capacity. 

Strain hardrniitn ot thr trntion rrintorcmrnt and thr 
ductility ot iontinrd lonirrlr wrrr lontidrrrd in thr analy- 
tit. Cood rorrrlat ion wat obtainrd brtwrrn thr i'oaputrd and 
rtpriiarntal ttatu toad-drt In t ion rr lat lonxhip at well an 
thr ütat u fw»miiit • rot at ton tr lat tonthi p toi thr . rnt ral ly 
loadrd hraat Huwrvrr, loi thr hrant llibjacttd to two 
loadi. thr ilvfonBation capacity bryond thr cruHhing ttagr 
wat  not   prrdu trd . 

Thr dynaau rrtittaiur was rttabltthrd uting thr tom* 
putrd italic rrtistancr and thr «r«aurrd ttratn ratr at 
yirld. Thr . .'«jMit ,-.I dynanic rrtittantr and hraa rrvponar 
wrrr grnrrally in rraionablr agrrrnrnt with thr waiurrd 
valurt. 

R-4W 
Protrctivr Coatings fei Strrl Filing - Knultt ot Harbor 
Kxpoaurr on lO-tt SiMulatrd I i 1 ing. Nov 196b. K, L. 
Aluabaugh,  C,   V.   Brouillrttr,  AD80287;i. 

Onr hundrrd ami (orty-lour protrctivr coating lyitmt 
ot vanoua grnriu typra wrrr applird to 10 tl ttrrl panrli 
and thr coatrd panrlt wrrr mtprndrd tiom a corrotion deck 
in thr «ouih of Port Hurnrar Harbor to aiaulatr rnvironcicntt 
to which atrrt pi 1 mg it normal ly rxpotrd. Thr hoUiw 
portion of rath coatrd panrl wat tubjrct to contmuout 
iMtrrtion, tbtf aiddlr port ton to tidal ^hangrt, and thr top 
portion to thr atiaotphrrr. Kitty of thrtr taair coating 
tyitrai wrrr alto applird to 10-ft anglr iron panrli. Thr 
coatrd p*;irU wrrr Jrivrn into thr turf of thr outrr harbor 
at Port Hurnriar to that thr top half of thr panrl wat rx- 
potrd  to thr abrasivr   action of   thr  tint. 

Aftrr rxpoturr prriodt ranging up to \2'\/i yr in a 
shallow watrr rnvirunarnt. right coating tyatras havr pro- 
vidrd pütrct ion tuprrior to that ot thr aaran ttandard 
(tomiula 113/S4) and right additional coating tyttres havr 
draonttratrd protntivr proprrt in contidrrrd rquivalrnt to 
taran. 

All coating ayalrat rxpoird in thr suit thowrd aodrratr 
to hravy ahration daiiagr within 2 to k yr aftrr rxpoiurr. 
Two typn of coating«, I.e., phrnolic nattict and coal-tar 
rpoxirt,   havr  shown   ihr  loott   rniitancr  to ahraiton daaagr. 

R-490 Suppl 
Coat Cuapariion of  Protntivr Coatings   tor Strrl  Piling,  Srp 
1467,  C.  V.  Brouillrttr.  R.   I.  Aluabaugh.  ADB20163L 

Cott data arr prrarntrd for 2R coating tyttrai tor 
ttrrl piling. Prrtoraancr of thrtr .iml othrr coating tyt- 
trai wrrr  rrportrd   in  NCtL Trchnual   Krport   R-4<»0. 

Sincr thr toit figurrt in thit rrport arr applicable to 
nrw (omtruction only, it wat rrcoaarndrd that rxploratory 
rrtraiih and trtting br conductrd to ditcovrr wayi that will 
rnablr thr nonoaical protntivr aaintrnancr of strrl piling 
t   oa  thr  tubtidal   zonr   to  thr  top of   thr pila. 

Krinrorcrd  Plattics  as  Structural  Natrnals.  Nov   196b,   K    A. 
Brrckrnndgr,   1.    K    Kussrll.   and C    K    Paul.  AD64iOV7 

A turvry it asdr of rxisting knowlrdgr rrgarding thr 
usr of rnnfurcrd plastics as thr load-carrying arabrrs in 
structural syslras. Exaaplrs arr given of rusting applica- 
tions in largr buildings, aotrls, housrs. special uses. 
auirinr surfacr trait, drrp subarrsiblr hulls, and in othrr 
arras. A rrvirw is sudr of structural shaprs that are 
cuaaM-rt isl ly available. Thr basic aatensts. i.e., resins 
jn.l rnntorcrarnts. arr bnrfly discussrd, and thr various 
SK'thodt ol cttabining thra into a timthrd itra arr aen- 
titinrd. Thr physical propr.^irs arr tuaaarixrd, and thr 
arrat ot potrntial drgradation arr ditcutsrd. Problras in 
vhr  drttgn of   rnnforcrd plastics arr considrrrd. 

Thr arras in which thrre appears to be good potential 
foi increased ttruttural applications are presented. Those 
that aight be of grratrst intrrrst to NAVKAC intludr (I) 
ant runs-support systras. (2) watrrfront structures and 
f at 11 it irs, O) structurrs in reaote areas that require 
shipping or that present auintenance problras, and (4) 
advanced-base structures that «Hist be built under the pres- 
sure of  Military exigency. 

R-492 
Evaluation    of     Korsuldehyde    Concentration    Detector*,    Nov 
1466.   N.   P.   Oldton.   ADBOJbOBL 

Trsts wrrr prrtorard to detensme whether two low- 
t oncrntrat ion fonkaldrhydr detectort and one high- 
concrntrat ion toraaldrhydr drtrclor wrrr suitable tor detrr- 
aining concrnt ral ions within spaces being decontaaiiiated 
with toraaldrhydr vapor. The prrtoraancr el the detectors 
was rvalualrd by ctMSpanng Ihr Information obtainrd with a 
thraical  analysis. 

It was concludrd that thr low-concentration detectors, 
one asnufactured by Brothers Cheaical Co. and onr supplird 
by Scott Aviation Corp. (manufactured by Dragerwerk in Weit 
Grnsany), were not suitable tor deteraining whether foraal- 
drhyde concentrations were adequately low to permit person- 
nel to reenter the space safely. The high-cuncentration 
drtrclor. aanufacturrd by Hine Safety Appliance Co., was 
found to be suitable for drteraimng whether the initial 
tormaldehyde concentration in the space was adequatr to 
at coapl ish dnontaainat ion. 

R-493 
Cooling Anatysrs  for Protrctivr Structurrs Located Abovr and 
Brlow Üround,   Nov   1966,   J.   M    Strphrnson,  Al)64243l 

Thr ob|rclivr was to drvrlop trchniques tor predicting 
and controlling the effect ivr teaperatures in protective 
structures located both above and below ground- 

Two techniques were developed by NCKL for underground 
structures: (I) s trial-and-error solution described in 
:H'\:i Technical Note N-711, and (2) a graphical aolution 
drvrluped for this report- To check their validity, a 
2-wrrk firld trst was prrtormrd in a 200-aan shelter at the 
CBC, Port Hueneae, Calif. A trial and error solution for 
underground the Itera, published by the ASHRAE. was also 
checked. Results indicated that all three solution* were 
satisfactory. 

For above-ground shelters, the technique described in 
KCEL Technical Note N-7.)4 was expanded to include aore types 
of structures, and the aethod of tolution was made aore 
flexible. 

Early in the experiaental work, the need tor instru- 
mriits to iseasure thermal properties of soils in situ was 
recogmted.      Subsequently,    a   contract   was   awarded    to   the 

R-6« 

i 



i 
Viigtiii« Polytn hitii IiiMtttutr to ilrvt*lo|i |(M Ulkt ntMri.t N , 
(t) a prubr tu «irl rtanir Ihn«« I I ontliu t iv i ty ot »oil, «mt 
i.' i « i \)Utii t itrv n r to drtnautr t he* i ort I u in.t ol hfit 
(■■■iirt i.it ion into Mot I Roth inMt i nmtui > wn r BttCCSIlfully 
l itii> air.I  «ml  trutrd 

Al)t«i< t U%t   Nov   1460.   K     Ä 
oI     Sr«      I 
Pail«,   vnc-.:^* 

in    Nt Mm .I.-    Souiul. 

The sr.i in* i» Ni Nunlo Soun«! t« usrd rxtnu ivr I v foi 
aircraft ef«rati0Ui travtl, «ml tecklnf 4ir<t> Thr »«trtv 
iii.t rltuinuy al utitiztitit thr ■«« ur «Irprudii upon iMiiy 
factora Jii-viniK iti phvitu«! inoprit im thiounhout tht* 
■•aaMi 

Srj ttr ii 4 i ryiit «11 tin* lolid with |ihyNit«l propn t im 
t li.ii «it* hiithly t*■■}><*i«luir .triM-ii.li-tit hftwrru -1 Hi «nil 

lOi rhik ilrpnulf IU r t-r. .-mrs IrxK with drcrramni trH|ifi4- 
t urrk A Ntuily ol vai torn i i ynt« I y.n UMII n « III>I st nu tuir 
i M rH«riit i«l toi « l-i t I« i uiulci s\ «mltnit Dl t hn t rvlatiM" 
»tup with »t mini h pi opr 11 ir» Hoi i/oiit ,i I IMII.I i u^ m thr 
let >Urri w«» »tudird to (Irtrmnit' thr effort ot trBprratuir 
t lui tu«t ion» on I'«H.I tirtjuriicy VariOtti iiynt^l paranatari 
«uih »s aubcryatal pt^trlrt width, «rryatal IniKth-to-wiilth 
t Jt io» , .111.1 cryalal K i/r wnr •r«»ui >d 11 on phot ogi «ph» ot 
thir.  »rctioiiH 

Suhciy»t«l i'l»irl.-i wiilth iiuir'isrd with depth turn 
«hout 0.3 m\ *i thr aurfar« to «hout I mm Ml 3.1 m. Thr 
Irngih-width ratio oi «niKtr iiy>t«l» uu tr«Krd li.>m .' to I 
nr*! thr ittrfacf to «.'n- th«n S to 1 at drpth» graatac th4u 
2 m Thr nuabri ot tryutaU prt unit ar*a drcrraNril with 
drpth. Stiainril ur froa a pir»«urr tidgr ahowrd ptrtrnrd 
I'-axi» or irntat KMI and wavy rut nut ion »milai to that 
oharrvrd in at rainrd qua it.- Thrrr ia appairnt I v no com* 
lat ion hrtwrrn at trugt h and t tyatai at iiu tuir in a ■atntr 
iaothrr»al   ur  »hrrt , 

i-495 
l)rrp-0iran   Riodftri IOI at ton   ot   Natniala,   l't      S, 
at   S,(t4Ü  Krrl,   Nov   W60,    1     S     miraoka,   AtH>4JH 18 

Two   Vrar» 

Aa Pa it V of a sr r t r a o I r rpo it» on t hr h t o 1 og u a 1 
drtrr total ion ot aatn ia la in Ihr drrp tu ran, tht» irport 
lovrra thr data ohtatnrd attrt rapoatltg awtallu' and non- 
«rtallu »pnmrna tor .'■* Mo on thr tloor ol thr Pacifil 
Oiran at a drpth ot S,t>*0 (t Thr trat apn iHrna wrrr 
attathrd to a auh«rrathlr trat unit that was placrd on thr 
ara floor on .' Oct lit I and wa» irtovrtrd on ** Ott I'M-s 
Prrlitatiury visual raaatnatiou ot thr rriovrrrd tr»! »pni- 
Mrna wa» «adr aboard ahtp, and thr (inal rKanuution, trat», 
and    analyar»   ot    thrar    «atrrial»   wnr    prrtotM.d    at    Si'H 

Hoat pla»tu aprt tiN-n» and all ropr »pri. aHrn» wnr 
iovrrrd with haitrrtal altiMv Thr lottoti and aMiula ropra 
wnr »rvrrrly drtrnoratrd by gun inr nu rooiganiaaa. Wood 
panrla aihl «anila topra wnr nddlrd by narinr hoirra. Thr 
aurfair ol all thr plaatu valrriala in dirnt iontatt with 
wuod wrrr drtrrioi«trd by thrar borna. Glaaa, rubbn, and 
trrtatn    plaatu    «atrrtala    wrrr    not     advnarly     itlntrd. 

Thr rraulta of hrraktng-atrrngth trut» on ropr». hard- 
nraa and ihUKturr ahaorptton trat» on plaalti», and maula- 
t ion rratataiur and voltagr hrrakdowu trat a on rlrct rual 
insulating «atrrial»  arr  prrarntrd   in  thia   irport 

I-4M 
KnvtroiiMrnt   Control   m   Prrasunxrd  Undnwatn   Habitat»,  Nov 
IH*,   I.   J.   Brtli.  AlH)4J8.)S 

A study was «adr to idrntily thoar rnvtroiuirntal tai- 
lors wh t vh won M havr t o hr coal ro 11 rd in ordn t hat «an 
COIlld livr aiul work brttrath thr sra. Thr statr ot thr art 
ot undrrara habitation is drsitibrd, I mit at tons, and arras 
ot possiblr Mjor improvramita air liatrd, and poastblr 
approathrs to SMJOI inprovriarntS arr outltnrd. Thr drvrlop- 
•rntal routra suggrstrd atr atord at rrduiing tost ami 
roap 1 rx11 y t rstabl t sh i ng «oi r noraa 1 ntv t roiuarnt s, and, 
abovr   all,    rrduvtng   thr   hazards   ot   wotking   tn   thr   oiran. 

^nvttoniarntal factor! lonstdnrd arr ataosphrtr, sant- 
lattoti, tood atoragr and prrparat ion, hrating, and ihr 
rttrit» ot »prt tal atMoaphnrs on vour toanunu at ton. Thr 
pnultar rr(|uiirMri'*.« iui piovtding a lolnablr ataosphnc 
at anv but thr shallowrat drpths havr, by known «pproathrs, 
piitduiril w.ii.'t   khangra   tn  all  othn   arras. 

Although thr I i. uotnit tn this irport is Iroat an rngt- 
nrrting »tandpotnt, thr pioblras arr largrly phystologual. 
An rttoit is aadr to drsinbr thr ptohlr« tn trnas taatliar 
tit niginrns woiktng in Ihr ttrld ot rnviionarnt lontrol, 
although SOSM1 ot thr aorr lapoitant irlrrrntra nnrasartly 
ovn Iap  loto ardu ntr  and  physiology 

H-u*r 
I. r    Kiiginrn ing.    Ana lyst s    ot    thr   Giowt h   ot    Sr«    I CO,    Nov 
I'tcr.   A     I     M.ltln,   N     S    Strhlr,  AlHw.'S i' 

Thr ■!-«;.M throtrtual rguationa tor thr gtowth latr and 
thuknrss ot sra ur arr analyzrd in tht» irport in otdrr to 
taitlttatr thr ptrdulton ot ur thuknrs» tn airaa whnr 
diml araaurrsM^nt ia difficult. It is shown that thr SMur 
pt tai t tvr ri|iiat ton» atr »pn ia 1 caaoi ot thr aiM'r coaplra 
ottra, and it is tutu ludrtl that at prrsrnt, K<ilrsnikov's 
riiuat ion should br ii»rd tot ur-thuknrss < aU'ulat luna. 
Hasrd on this rquatton, grapha illustrating thr way in which 
vat lablrs and paiaatrtns affoct ur thuknrss, a siaplttird 
rquatton fei rapid appioxiaat ton ot ur growth, and a COB- 

putri   piogiaa air pirsrntrd. 

R*4M 
Hatdrurd   Aiitrnnas    tor   Military   Shrltrr   0 
IVi    tHt,  H.   I.   look,   Snirt 

uat uma   il'l. 

Atittrld   Marking   Paints,   Pt 
Sral,   l>r<   l*itt t   K    W    Oriako, 

2,   Iffocl  on lilting ol  Slurry 

A atudy was aadr to drtnainr thr basu causrs ot 
lilting o| »lurry sral I roa asphaltu subgradr undn strtpr» 
ot   rrl Intot ixrd airfield sMrktng paint. 

Lilting wa» giratrr tot doublr-thuknrss than tor 
stnglr-thuknrs» striprs, rsprttally tot thoar with paint 
totatrlat tons iontatntng ihlorutatrd rubbn Paint a with 
lowrr boiling solvrnts causrd Irss litting than thoar with 
highrr boiling aolvrtits. Olrorrstttous panils grnrrally 
lauard SKur lilting than alkyd paints. Olrorrsinoua torau- 
laltoits with highly aroaatu solvrnts isusrd trsa litting 
than thosr with solvrnts ol lowrr atoaatuity. Alkyd torau- 
lalions with highly aroaatu' solvrnts tausril aorr lilting 
than thoar with solvrnts ol lowrr aroaatu'tty, hut ihr 
amount   ot   atoaat u tty-aaaoi tatrd   litting wa»   Iras  than with 
0 I ro rr s inous    pa t nt a .      Thr   add 11 ion   ol   a   saa 11    aaount    o t 
1 a r bon b 1 at k t rdm rd 11111 ng with o 1 ro rr s t nous pa i ill a but 
had littlr rtlnt with alkyd paints Thrrr was aoarwhal 
grratrr litting with it' than <i-in.-wtdr striprs. Nuarrous 
tntrratttons that significantly altrttrd thr nttrnt ot 
11 Iting   occurred   hrtwrrn   thr   paint   vai tablra   tnvrstigated 

R-500 
Atrtirld  Harking   Painta.   Pt .    3.   Deterioration on Dnalurried 
Asphalt.  DOC   Woo,  K.   V.   Drisko,   AIX.^ UO: 

A study was aadr to detrrainr thr basic causes ot 
drtenorst ton ot white airtield aarktng paints on unalurned 
asphalt. Deterioration waa greater lor double-thtckneaa 
than tor stngle-thicknrsses stttprs, and grratrr tor painta 
with chlotInatrd rubbn than thoae without chlorinated 
nibbn Alkyd rrstn paints grnrrally pntoraed brttn than 
olrorrstnous paints. Oleoresinous toraulat tona with highly 
imaatir solvents prrlnrard brttn than thosr with solvents 
ot lower aroaatutty. Alkyd toraulat ions with solvent * ot 
low arostatuity perlotaed bettn than thoar with aorr aro- 
aatu aolvent a, Bot h a Ikyd and o1eoreainous paints per - 
loraed better with solvents ol lower boiling range. The 
add it ton   ot    a   SUM 11    aaoiint    ol    carbon   black  waa   alight ly 

R-b'» 



h.n.-f i. i.d nvi-i.ill. most nui.it.ly tu duub If-t h i c kiif i>s ktnpfs 
oi 4lkyd paint. Stripe wulth was not to iMpurt^nt factor in 
patat drtrnurdt ion. Nuwruufc inter^rt tuns sigm t ic^nt ty 
af fact IHK pd int tetvriorat ion •-» ( urrcd tit* t wren th<* f.i i nl 
var lablvti   invt*st igdtt*«!. 

Nmr Yeir Progtafl on itariAt Atiaosphcrit   Kxposurcs o(  Protec- 
live    Coatiaga    lor    Stcri,    J*n    J967,    C.    V.    BrouilUtte, 

Three trst sitrs with ■«inne dtnospheri's oi V.UVIIIK 

degrees ot severity were used to »onpdre the prote» tion 
provided to steel panels in J m.ii me dtnh>spher*a by 49 coat- 
mg  systems   represrnlinK   I*1  genern   idteftunei. 

After exposure periods up to H yi, five (odtinjt systens 
proved superior to the spe«. i I teat ion refrreiue standard 
aarao.      These   systetas   were   line    tnurgdOic   siluale   (post- 
< ured),     iioc     morganu     tilicatc     (sei f -i ured),     /inc-rith 
< ,it ,t ly.-c'l   epoxy,    chlorosul ton^ted    polyethylene,    and   aica" 
tilled  asphalt   enulsion. 

K-5Ü1 Suppl 
Lost Coapar ison oi Protert i ve Coat mg lor Steel, Nov i9'i7, 
C.   V. Hrouillelte. A0822S3SL 

Costs ot protecting steel in three types ot nanne 
atMoapheric rnvi i oninents are tabulated for IS protet t ive 
coating systems whuh were shown to have superior protective 
properties in NCEL Technical Report R-501. The types ot 
(■nvitoiimr.it vary fro« severe tropical, which contains con- 
tinuous wind-blown ocean salt spray, to mild subtropical, 
which contains light intermittent wind-blown ocean salt 
spray. For the more severe environmeiu minimum costs of 
$0.06 {or less) to $0.l2/aq ft/yr of protection «re re- 
ported. 

R-502 
Dynamic   Shear   Strength   of   Reinforced   Concrete  Beams,  Pt. 
Ian   1967,   R.   M    Seabold,  AD644823 

2, 

A series of reinforced concrete beams was tested to 
study shear and diagonal tension in beams under dynamic 
load. The tests constitute the second phase of a continuing 
program to determine criteria for the minimum amount of web 
reinforcement re^uired tor developing the ultimate flexural 
resistance ot beams, and to determine the difference between 
these criteria for static and dynamic loading. 

The primary objectives of this Part II series of tests 
were (1) to determine the minimum jmuuni of web reinforce- 
ment necessary to force flexural failures, (2) to confirm, 
under uniformly distributed loads, a formula for shear 
resistance recomaM'nded by a joint committee of the American 
Concrete Institute (ACI) and the American Society of Civil 
Engineers (ASCE), which is based on the analysis of data 
from tests with concentrated loads, (3) to confirm the 
coefficients suggested in Part I of this program for the 
dynamic increase in shearing strength, and (4) to study the 
influence of stirrup arrangement and type of loading on the 
location of the critical diagonal tension cract 

Fifteen beams were tested, eight loaded dynamically and 
seven statically. Each beam was simply supported, ami all 
loads were uniformly distributed. Twelve beams contained 
web reinforcement in the region of the critical section, and 
three had none there. Major variables were type of loading 
(static and dynamic), magnitude of dynamic load, and stirrup 
spacing. 

suitable foundation for the STLs. Eight sediment cores were 
taken to determine the engineering properties of the sedi- 
ments in an area approximately 2 miles square in the vicini- 
ty of 34 deg 05.5*», 120 deg 43.0'W, some 14 miles west of 
San Miguel Island. Calif. In addition, a bathySM'tric chart 
of the area was constructed using data from the precision 
depth recorder and navigational instruments aboard the USS 
Mol.AIA Laboratory tests were conducted on core samples and 
t omputations of bearing capar;ty and settlement were made 
for the area with the resulti.tg data. The calculated aver- 
age bearing capacity was 300 Ib/sq ft. The applied load of 
the STU was approximately 110 Ib/sq ft. The calculated 
total settlement was 1.7 in. 

The test results were analyzed statistically to deter- 
mine the relationships (I) between vane shear strength and 
depth below the sediment surface, liquid limit, and median 
particle diameter, and (2) between bulk wet density and vane 
shear strength and sensitivity. The results indicate the 
correlations are satisfactory for use in site reconnaissance 
and site selection studies. 

R-,)04 
Corrosion of Materials 
Reinhart, AD644473 

i n Hydrospace, Dec 1966, F. 

R-503 
Engineering Properties of 
Island, California,  Dec 

A total of 1,590 specii»ens of 107 different alloys were 
exposed by NCEL at depths of 2,340, 5,300, and 5.640 ft at 
two sites in the Pacific Ocean for 197, 1,064, and 123 days 
to determine the effects of deep ocean eitvironments on the 
corrosion of materials. 

The corrosion rates, pit depths, types of corrosion, 
changes in mechanical properties, and analyses of corrosion 
products of the alloys are presented. 

Titanium alloys and two nickel base alloys (Ni-Fe-Cr- 
825 and Ni-Mo-Cr-C) were immune to corrosion. The corrosion 
rates of copper alloys and steels decreased with a decrease 
in the oxygen concentration of the seawater and with in- 
creasing t im*- of exposure at a nominal depth of 5.500 ft. 
The corrosion rates of most of the aluminum alloys increased 
with increasing time of exposure and with decreasing oxygen 
concentration of seawater. Muntz metal, and nickel- 
manganese bronze were attacked by dezincification and alumi- 
num bronze by dealuminification. All the stainless steels 
except types 316 and 3I6L, 20Cb, and 17Cr-7Ni-0.7Ti-0.2AI 
were attacked by pitting corrosion. Only two precipitation 
hardened stainless steels were susceptible to stress corro- 
sion cracking. The oceanographic parameters varied with 
depth. Changes in temperature and oxygen concentration 
exerted the most influence on the corrosion of the alloys. 

R-505 
Viruses in Polar Sanitation, A Literature Review, Dec 1966, 
P. G. Legros, N. L. Drobny, AD64560I 

The literature has been reviewed to collect information 
on which to base an estimate of the threat to the health of 
polar camp personnel posed by viruses in human waste. The 
nature of viruses in general is outlined and the occurrence 
of enteroviruses, their superior resistance to cold, and the 
spread of enterovirus infections is discussed. It is con- 
cluded (I) that the uncontrolled was'e disposal practices 
characteristic of polar camps make these areas prime targets 
for the spread of virus diseases, and (2) that the existing 
hazards could be significantly reduced by (a) the use of 
chemical toilets, (b) waste incineration, and (c) super- 
chlorination of drinking water followed by dechlorination 
prior to consumption. It is recommended that (1) an inves- 
tigation of the survival of enterovi ruses in the polar 
environment be conducted, and (2) chemical or incinerating 
waste-treatment processes be used for human waste disposal 
in polar areas. 

Marine Sedisients Near San Miguel 
1966, N. C. Hironaka, AD644192 

In Apr 1964 study was begun of the ocean floor at the 
proposed site for emplacing Subaiersible Test Unit II (STU 
II) series to determine whether the floor would provide a 
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c R-S06 

Traoiienl-Suppmiton Networks for Elrctronic Ei)uipa«iit, Jan 
1967, S. J. Wootrn, AD644867 

Seventeen transient-suppresaion networks (4 active, Ij 
passive) were tested with the NCEL-developed 0-to-10,000-V 
pulse generator in a prograa to develop protection for 
sensitive naval coiunjrations and coasputer equipment. The 
inductive and capacitive passive filters did not provide 
satisfactory protection to solid-state electronics equip- 
■ent, hut soae coascrcially available active transient- 
suppression networks gave satiafactory protection if their 
rated capacity was not exceeded. The hest networks, in 
order of their perforaance, were (1) an AC-DC-AC filter 
systea, (2) silicon controlled rectifiers, (3) a thyrector 
circuit, and (1) avalanche controlled rectifiers. The »oil 
satisfactory passive circuit waa a coa^ilex, interaediate 
pi-section band-pass network. However, although thia and 
other passive circuits offer high reliability and long lite, 
they are inefficient and cause excessive voltage drop with 
high loads. Active filler networks using silicon controlled 
rectifiers fsiled after prolonged application of transient 
voltagea, but avalanche controlled rectifiers (which pro- 
vided relatively poor attenuation of transients in the 
tests) did not fail under the saae testing. Thyrectors 
failed under prolonged testing with tranaient pulses wider 
than 100 aisec. 

displaced farther than the lighter Mit jt the tthal lower 
depth. The density of the soil was interawdiate between the 
dennities of the two inclusion susses. 

R-S09 
Practical Thin-Fila Heat Transfer in Water Punt Hat ion, Jan 
1967, E. J. Beck, Am>4<>86g 

While in principle, large increases in heat-transfer 
surface for a given production of distilled water would 
allow use of tow overall teaqierature differences, this 
syste« leads to high costs because of excessive auterials. 
as well as bulky and heavy sMchmes. This report is the 
conclusion in a series on the use of improveA boiling pro- 
cesses, and, aore recently, heat transfer to very thin 
filsis. Two Methods of forsiing and ■amtaininR effective 
thin filsis are conceived and desionstrated in earlier re- 
ports. Here, SOSM* of the probleas of applying the SBMII- 
scale findings to aore coaplex configurations necessary for 
obtaining large areas in coaviact equipment are discussed. 
Expenswnts were Bade, and quantitative results are given. 

It is concluded that significant advances can be aiade 
in the developaent of coapact, sisylified suchines using the 
techniques desKinstrated. The results reported conclude the 
exploratory research, so further work on these concepts is 
not conteaplated in the research prograa. 

R-507 
Polar    Tranaportation - Analysis    of    Wheeled    Vehicles     for 
HcHurdo,    Antarctica,   Jan    1967,    D.    tiylor,    N.    E.    Pierce, 
MM0M701 

The Antarctic aurface transportatior systea has been a 
source of aany probleas for the Antarctic Support Activities 
(ASA). Because little inforsution of value has been re- 
ported during the 10 yr of Operati n Deep Freexe to assist 
in resolving these probleas, an analysis of the tiansporta- 
tion systea at the HcHurdo coaplex was aade in relation to 
the existing ASA tracked and wheeled vehicles, cargo- 
handling equipaent, and recently evaluated transport vehi- 
cles that appear suitable for operation in the HcHurdo 
environacnt. 

A report haa been issued on the analysis of tracked 
carriers for HcHurdo. The present report considers only 
wheeled vehicles. The principal factors considered are the 
roads, the operstional data for wheeled vehicles, and the 
uses of wheeled vehicles in the HcHurdo area. It is found 
that the priae requisite for an efficient wheeled transpor- 
tation systea is an eaaily aaintainable, effective road 
systea capable of supporting wheeled traffic with 30-psig 
tire pressures. Vehicles with high-flotation tires are 
satisfactory for use on these roads, and it appeara that 
existing ailitary vehicles with standard tires at HcHurdo 
could be equipped with high-flotation tires. It is recoa- 
aended that the roads at HcHurdo be conatructed to liaits 
specified in the report, that soae of the existing ailitary 
vehicles be converted for high-flotation tires to aeet 
present peak transportation rrquireaents in the area, and 
that future new tranaport vehicle requireaents be based upon 
the accepted new 20-passenger carrier, l-ton cargo carrier, 
and 6x6 truck-tractor plus 20-ton seaitrailer coabination 
so that aaintenance and spare parts requireaents can be held 
to a ainiaua. 

R-S08 
Notion of Subsurfsce Soil Inclusions Subjected to Surface 
Blast Lcading--Results of Series III Tests, Jan 1967, C. R. 
White, AI)645179 

Experiaents were conducted in Jun 1965 to extend funda- 
aental knowledge of differential aotions of buried inclu- 
sions and soil when the soil is subjected to surface blast 
loadinga. Four inclusions of iwo aasses buried st two 
depths in dry sand were subjected to surface blast pressures 
froa <t to 250 psi. The heavier aasses displaced fsrther 
than either the lighter aasses or the soil, but the soil 

R-510 
Preliamary Test on s Shallow Unremtorced Concrete Shell, 
Jan 1967, j.   R. Allgood, R. D. Rail, R. H. Chiu. AD646R6U 

Available inforaation on shallow thin shells with a 
reciangular plan la reviewed, experience with the sagging 
aeabrane casting technique is reported, and the lesults of 
tests on three aodels and one large shell are reported. The 
experiaental results are coapared with the aeabrane and the 
Haidukov theories. 

An unreinforced concrete shell 7/lb in. thick with plan 
diaensions of approxiaately 8 by 8 It and a rise ot 5.5 in. 
sustained a unifora load of 250 psf before tailing in a 
local tranaitional buckling aode. One of the aodet shells 
approxiaately 19 in. aquare by 1/8 in. thick carried a 
unifora plate load of 1,122 psf. Soae intoraation on the 
behavior of theae ahallow shells under a coiuenlrated load 
was obtained. 

Shallow coapressive aeabranes mty be suitable lor floor 
systeas in ordinary bu,,dings and bridges, resulting in a 
considerable reduction in the cost ot aatrnals and labor. 

R-511 
Ice Conatruction - Hethods ot Surface Flooding. Jan 1967, C. 
R. Noffaan, A06A5917 

Two surface-flooding techniques for laproving natiii.it 
ice areas have been developed by NCE1.. Confined tloodnix. 
in which the flood is contained by natural baniers oi 
aan-aade dikes, is used principally for filling and leveling 
ice areas where deflection of the natural ice is not a 
problea. Free flooding, in which the outward flow ot water 
is governed by natural forces such as gravity and treexing 
of the flood periaeter, is generally used lor the acceler- 
ated buildup of thinner natural ice areas where drtteclion 
is encountered. 

Adequate swthods have been developed for surface Hood- 
ing a relatively saall area with a aaxiaua diaension of 
1,200 ft and for increasing ice thickness by as auch as 5 
ft. Continued investigation is required for the aultipuap 
flooding of areas 5,000 It long, the flooding of deep snow, 
and the construction of ice roadways through tidal and 
pressure-ice sress. 
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K-SI2 
Wiixlowj. (of f xtern«! 01 lutfi n.i I Hyili «ist .it M HI f Ksuit* Vrs- 
Sri*, l'.ii t 1 - i'oni i J 1 Any I it Win<li>WK UIHIIM Short - Trrik 
Pmiurr Application. J«n t*)t>7, .1. D. Stjthih, K 0 tirjy, 
A0M4U2 

Con UM I «try 1 u window» tor I»»r») otran-l loor si i m - 
t urfs wn r |>ldiril mitlfi xhot l -tfr« lo*dln| (pmiurilflt ion 
from    /rro    to    (a i lurr     i:     «    t ixrtl    i4tr) Thr   wnulow»,    o| 
ill Mf rrnt t li i. kavSMI «nil ill I In nil im hulrtl i nmi 4 t ■Agin, 
wrrr nuhjrt t .-.1 to VAriotu *wl " >' pretiur»«, m.) Ihr 11 
KutiM'<iut>tit   hrh.tv IOI   Mi  sluttinl. 

Acrylic vittdem, »n ihr lor« ol inuicatrd ronvi with 
uuhitlnl atiftlrs ol 10, M). 40, 120, jml ISO tlr^ wnr trhlol 
to ^f si i in i ion .it .mil' i i'iii room t MpfffSl Ufff hv MIM*' v ■ «K 
hydrostJI I« pirNsurr to thr iNlcr ol thr liumatnl lonr .it i 
i itnt muoiiK iii. oi bSO |'v i mi n Thr prflllirv ii whi t h thr 
wintlowk I 11 1, .t .mil t hr mi^n 11 udr ol diiplti rmrnt t hi outth ttir 
window m. MIM I MiK at di I Inrtit prrsdin r Irvr I » wr? r in ordrd 
Thr II 11 i m.tt -■ it rennt h ol thr t nnn A) windowi t drnol rd hv t hr 
Cfit > i .t 1 I'Mssui r .it win i h act x.) I I 4i I in r OCI ill ird ) Ml 
found to hr rr )4trd hoth to t hi t kncil HI. I in« 1 udrd i OR u 11 
aiiRlr. 

tir4|iht or* prrtirntrd dr I in IIIK thr i r l^l loiiNhip» o| 
crttlCll prrxsurr vn HUH tht t knrss-t o-d i ,tm.t < i rut to, .ntd 
pi rsNiirr   Vtrtttl   "I-«KI' i ttidr   ol   dliplll rmnil    lor   t hr  w IndoM 

Nondiin<*nston41 icalini foctori tot iritictl prrasurv 
and diaplai rmrnt appl icablc to l.uBr"dl.imt-tn v tndowa are 
diHtiiaNrd   Jitd  pirsrntrd   in   wi-u'ln.    lorn 

Thli tnittdl studv produced drsiitn criteria Ioi lotuial 
acrylii window tor any ocean depth undei conditiona ol 
short -t nm lojdinti fhrsr i n In u m.i\ hi* .»I'pl trd to wm* 
di>ws in nthn .in internal prffaaure veaael tiM*d to contain 
IIIK'1 preaaureii jud thus aiaulate thr ocean rnviioiMiriit , ot 
in rxtnn<il our ttaed to tratst It i Rlt ptrsMirrs, smh .is ilrrp 
xiil>«rrRrm i-  st i m tnrrs   in  thr  ocean. 

R-513 
RririRrr^tion  Apptiancei  With   Special   Coatingi   for Service 
in Ihr Tropus,  .Ian  l**67, J.   C.   Kin«,  AIM0M99L 

l'i i-1 imni.i i \     studtrs    of    ma t ntrtt.iiu r    C0>l     and    snv u r 
11fr ol refrigeration appliance! at three »tation» in thr 
Pacifil     induatrd   that   lorroKivr   rnvtronmrnt   cauaea   KSl   to 
'*'•%. ot thr prohlrms An n OTIOMI C rva luat ion i ndu atrd that 
it t rt i i gerat ion appl iattcei wrrr de» I Rttrd tot t topt cat 
clinattt i    a   Raving   ot    ;-1."»,000/vr   could   hr   obi a ntrd.      As   a 
reauit    ol    theae   preliMinary   atudi^a,   NAVKAt'    recoaMended 
dittrrrnt toatings ot svnthrtu rnamrl lot thr outei caaingl 
and a moislmr- and ftuigua-reaiatanl vatnish foi thr elec* 
t rical coapenent i Twenty* font ref rl gerat oi s wn r pur* 
chaaedi 12 wrrr rrlutishrd at NCIL and 12 wrrr left as 
received. All 24 units wnr latrr aenl to thr U.S. Naval 
H.isr. Suhu Ray, Philippinen, lot in-service teatlng. 
Periodic inapnct ton reporta and Mintenance recordi wi 11 hr 
maintatnrd and thr trst will rout imir lor srvrr.il yr.ns. An 
insprition report ieiaivcd after b m«i ol trst» indlcatei 
that all Coating! arr pt ov idt ng adriptat r protect ion tor 
aervice In ihr troptca. 

R-SU 
Incineration   Ktpiipmi-nt   tor  Claaaified  Hateriali,  l-Vh   I'M". 

W.   W.   Watson,   AMM521L 

A   grrat   mijonty   ol   thr   incineratera   currently   uaed 
throufthoiit thr Navy lot thr drstriution ot HaKmtird «atr- 
nali arr lonsulrrably Irin than aatiafaciory I torn thr 
titandpoint of nainlrnanrr 'osts, lahor operating COSta, 
snunty, and air pollution. In order to inprovr upon this 
situation, NlT.l. has undrr invrat igat ion a vanrty of syslrms 
antl rtpupmrnt drsignrd sprnfually for thr efficient uu m- 
erstion of claaaified nalrnalN and has prrparrd a art of 
prrlornatur sprr t f u at ions m support ot this otjrrtivr. 
Nrw im inrrators procured in rrsponsr to thrsr ipeclfica* 
turns arr rxpntrd to hr lomplrtrly automatrd, rrliablr, and 
free ol   thr  trndrmy  to preante  air  pollution 

K-SIS 
iDmpat at t vr     Phvs u al    i'hai at trr ist u s    ol     t'inr    and    t'oarsr 
Shetcretr,  Krh  1947. W    K    Loraan,  M>64I40I 

Ihr lomlnsions lontnning hardrnrd ihotcrete tested at 
agea from 7 to 21 days air constdrrrd valid for thr partuu- 
lat mixtuirs lined, but air not nrirssanly applicable to all 
li.it drnrd   shot t i rlr 

The dean ity of t inr shoti irtr 1 l/H-t n. maximum-s u 4 
-iKRiciMtr) var irs as murh as three t tmrs t bat ol roanr 
ihotcrete (3/4"in. maximum-si/r aggmgate), Bise and type 
of trst spn imrn air Inaigm t uanl rrlativr to trxt itift thr 
density ol shot i rrtr. IViisson' s ratio ol nthrr fine or 
Coarae shotirrtr, and tlrxural strrnsth ol coarse shotrtrtr, 
arr not affected by si/r ol trst sprtimrn. Yeiiag's modulus, 
tlrxural itreogth, lompirsstvr itreflglh, and strritRth of 
bond to strrl trnd to Increaae with agr in both tut/ and 
coarae   ihotcrete.     Thr pas11 ion ol   reinforcinn bars »v  thr 
t tmr of nuttninit has no branng on bond strrnRtb. Thr ITU- 
in. put I -out trst spn iurns air not suf t u irnt tor asrrr- 
tainutit thr bond st irngt h ot shot t rrtr wa Hs (• in. thick. 

It is recoMaended that tm'tbods of produi IHR rrady-miKrd 
■ortar tor use as I tnr shot Crete br rrvt sr<l to tmprovr t hr 
dtst tibut ton of irmrnt t hiouRbout t br mass whrn t hr mort ar 
is dlacharged fritm thr truck mixrr. Also mtimirttdrd is thr 
use ol laiRr shotirrlr trst spn imrns for vrnfytnR tlrxural 
stirttRth anil thr usr ot ivlindrual r.ithn than cubical trst 
spn imrns   lor    vrr 11 yiiiR   i omptrss ivr   itrength   ot   shot »rrtr . 

R-516 
Mydraul u-rnriiMal it    Floating   Krndn   -  Additional   ln-Srrvur 
Teiti,  Second Seriei, Mar   1*»»»;, T    T    Lee,  AD64t507 

Two rxpn imrntal hydraul u -prnnmat u f loat IHR trndn s 
undrrwrnt tn-srrvur trsts at two silrs tn San DtrRo Ray for 
12 mo. A prrvioux srnrs ot in-srrvur trsts with thr sanr 
trndn s last rd IS mo - 14 mo in a wrl 1 -protected harbor 
(Port Murnrmr, Calif.) and thru S mo in a «odrratrly rxposrd 
harboi (San DirRo) Kath trndn consists of a bulkhrad (SO 
11 I OUR) fronted with two at r-t 11 Ird and two watrr-t 11 Ird 
ruhbrt haRs, rhauis with wriRhts to maintain thr total 
assrmblv tit position, and a krrl with iomrrtr tvllast. Vwo 
units arr necessary to srrvr onr brrtb. Kach trndrr assrm 
blv has a total mintmn« rnriRy-absotption capacity ot 4Q0 
in.-Ions  and  a  maximum ol   2,100  in.-tons. 

Dui tnR t br Second snirs of trsts thr Irndrrs srrvr d 
apptoximatrly    SO   Naval    and   orn haul    ships   satistaitoiily- 

Hrsp 11 r t hr i r h i RII C omh i nrd mit i a I and ma t nt rnant r 
costs, Ihr trst Irndrrs would br nonomurtl and Irasihlr lor 
hoth shrltrrrd and rxposrd Ioi at ions .whrrr mnhanual damaRC 
by ships and bio1ORu a I deterioration by mar tnr borrrs to 
lixrd trndn systrms constitute a lerlous problrm. Thr 
trttdns should br usrlul in tnirrasiiiR thr rnrrRy-absorpt ion 
rapacity ol existing pin trndn systras Thr cost rltn- 
tivemss ol thr trst Irndrrs is lomparrd with sour Other nrw 
ronirpls whuh arr promisinR and which any br morr lavorablr 
than  thr  trst   Irndrrs. 

R-S17 
Hrhavior ol Spherical Concrete Hulls Undrr Rydroststic 
loaduiR Part I. Kxploralory lavestiRStion, Mar 1967, J. D, 
Stachiw, k,  0.  Cray, AIH»4'>2«»0 

Hollow concrete aphema lt> In. In outaide diaoeter havr 
been tested to dest rucl ion by rxposutr to rxtn nal hydro- 
statu prrnsurr in srawatn to drtrrmtnr thr lompirsstvr 
strength   and   prmrabtlity   ol   concrete  undrr   smh   loading. 
Thr trsttttR has shown that tor thr particular mix used, thr 
vomptrssivr strrtiRth ot dry Concrete in a sphrrual hull of 
Ib-in. OP and l-in. wall thuknrss undrr biaxial loaduiR 
(abort-ton hydrostatic prrssunr.ation to lailurr at a 
tonstant iatr> is approximatrly 4HI hiRhrr than tot tdrnti- 
ial dry conerrtr in t-in.-diam by 6-tn.-lonR sol id trat 
cylindns undrr umaxial loaduiR conditions. Concrete 
sphnrs tn which thr wall was thoroiiRhlv prrmratrd by «ra- 
watrr   tailrd   at   atrrss    levels   approxmatriy   IRt hiRhrr  than 
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I 
3-tn.*di«H by o-in.-Umt »oUJ le«t kylindrr». ihe prnftp- 
«bility o| uii>o4tr.l k|>hrick to trawater «t »laulatcd oiean 
l'ir»»uir ot 1,500 pti w«s «pproxiaatrly b k 10 Ml/hr/Bi| 
in.   at  «rra/1   in.  of thicknrBB. 

R-S2» 
An An«lyBis ut HitBum Prrtornancr CtpAbility ot • Contimc* 
lion Battalion l>ntrr Aftrr Nuilrar Attack (U), Apr l<)b7, J. 
A.  South, Contulmtial. AlMfUmil. 

P-S18 
Effpcta   of   Long-Teni  Loads   on   Prrstrrased   CoACnt*   Bra«», 
Nar    1967,    K     A.    Brrikrnr idgr.    P.   J.   Valrnt,   S.    L.   Bu». 
AD650U9 

Thirty poat-trmioned conrrrtr beaai wnr loaded lot 10 
to 12 yr, and changra in drflectiona, pmtrrasini lorcm, 
and concrrtv atraim wrrr rrcordrd. All ol ihr brass Mtn 
aiM^ly supported on a ^Olt span. 

Twenty-two ol the beaas wrrr straight and had an 1 
croas auction. Fight ot thrsr wprr prratrpssed with cablrs. 
The othrr 14 wnr prrstrraard with high^strrngth atrrl bars, 
and B ot thear hea»« wrre grouted aftrr bring post- 
trnsionrd. The 22 I-beana were subjected to loads varying 
in magnitude fro« dead load only to dead load plus 1.5 
deaign live load. 

Eight of the beaas had a gabled shape with a hollow-bcx 
cross section and were post-teitaioned with wires running 
straight through. Sm ot these beaas were uniforaly loaded 
with concrete weights to provide four different loading 
cundit ions. 

The beaas with no live loads continued to deflect 
upward tor about 1 yr. Their total caaber was about 21 
liaes their initisl caaber due to pveatressing. The loaded 
beaas continued to deflect downward tor several years. In 
6-1/2 yr the I-beaas had undergone about 941 of their total 
deflection due to live loads, and the hollow-box beaas had 
reached their aaxiaua. The aaxiaua aidpoint deflections dur 
to live loads were troa 2.2 to 2-8 tlaes the initial deflec- 
tions due to those loada. 

Loss of preitress was a function of the aagmtude ot 
the Bus*.aiQed loads. It was highest for beaas with no live 
loads, reaching its aaxiaHw of 24% in 7 yr. 

H-M9 

Efficiency of Two EsliMtors for a Poisson Distribution, Apr 
1967. W. I. Wilcoxson, N. L. Eaton, AD649910 

A given Poisson phenoaenon is charsctenxed by a single 
paraaeter. Froa observed records this paraaeter aay be 
estiaated in at least two ways, naaely by the aean and 
variance estiaates froa the sanple, each coaputed fro« the 
observations. The efficiency of the variance estisate las 
coapared with the SKMU estiaate) decays rapidly as the value 
of the paraaeter increases, and increases slowly with in- 
creasing saitple sites. 

R-520 

Packaged Autoaatic Fire Protection Systeaa for Reaote Build- 
ings, Apr 1967, J. C. King, AD6499.19 

NAVFAC has require«ents for packaged autoaatic fire 
protection syst^as suitable for use in any cliaate, includ- 
ing polar. A research fins under contract to NCEL evaluated 
U fire-suppressant agents and prepared conceptual designs 
ot ! i vr protect ion ayateaa, rank i ng the concept a on the 
basis of fire extinguishing characteriatica, initial and 
■aintenance costs, and reliability. The Halon 1301 «ulti- 
cycle total flooding syste« was first choice, and an auto- 
aated water sprinkler syatea was second choice. Fire tests 
of these two systeas by the contractor indicated that the 
Halon 1301 syste« is the aor^ pi «ising for an advanced base 
in a polar cli«ate. However, because a fire protection 
syste« was required for iaaediate use in the Antarctic and 
the Halon 1301 syste« would require considerable developaent 
ti«e, a water sprinkler syste« already proven in service was 
selected. This syste« designed by NCEl and diacuased in 
this report is fully autoauted. It is a single-shot syste«, 
preaaurited with nitrogen, and uaes electric heatera to 
prevent the stored water froa freezing. 

R-522 
Application    of    Underwatt't-Curing    Epoxies    to    Strrl    Sbrrl 
Pi I ing     at     I'SNSH    New    London,     Apr     1907.     K      W      l)r i ako. 
ADUmU 

Three proprietary underwater-curing epo^y cutingl weir 
applied to % deteriorated quay wall of Ktrel Khert piling at 
U.S. Naval Suhaanne Base New London (located at Grotoa, 
Connecticut). Two ditterent laethods ot application weir 
used, one avthod used a patty-cake type of *pplitatioii and 
the other used a tiberglass screen backing. The first 
isethod was siapler and faster. A detailed description is 
given of the surface preparation and the applications of the 
epoxies. Only one of the three epoxirs prritriited no appli- 
cation difficuUies. 

Penodu inspections will br aade ot the test coatings, 
and their pertoraances will be rrpoitrd 

R-523 
Exper iNiental Detrnsmat ion ot Neutron Enrtgy Spectra in 
Concrete Ducts Hay 1967. I. R. Gardner, A J. Hettler, B. 
J.   Burdick,  AD6S3076 

Neut i on energy aprct i a weir rxpn i sir nt ally drtnainrd 
at various positions in air ducts thiough concrete. The 
ducted concrete structures xtudird were built as aodrl 
rntrancrways for protective shelters. Thr sprctra weir 
detrramed lor the cane ot 14-aev MttirOM lapinging on the 
duct ent ranee, and wnr basrd on act tvat ion analysis ot 
threshold toil detectors, toil sandwiches. and bare and 
cadaiua-covered indiua toils. The rxprriSHMUal ly detrtamrd 
spectra were coapared to available iprctra calculated by 
Honte Carlo techniques ulili/itig thr Adonis coaputn codr. 
from the spectra the dose was calculated and thr irsults 
were noraalized to thr dosr in tire an at I ca 11 oa the 
source. The noraalized dose, as a tunct ton of distance in 
the duct troa the source, is graphically coapared tor thr 
several analysis techniques. The data presented deaonslratr 
that it is possible to deteraitir thr neutron rnrrgy spectiua 
in ducts by the technique ot foil activation, Such detrr- 
«inations are useful during the experimental optiawation ol 
the protection factor tor the duct in which thr inclusion ot 
doors, traps, liners, and special wall aatenals air consid- 
ered. The data presented herein tora a bans toi under- 
standing the effect of duel geoaetry on thr protection 
factor that is the inverse of the dosr ratr at various 
positions in thr duct noraal t/ed to thr dosr ratr at thr 
entrance of the duct . 

R-S24 
Survey ot Collapsible Pontoons, Apr 19b7, D. 
Bsyles, AD812B02L 

Taylor. J. J. 

A study wss conducted on collapsiblr salvage pontoons 
and siailar drvices that appeared to have potential tor ship 
salvage purposes. Thr study mcludrd a patent aearch ilBSO- 
1966), an rxaaination ot the Navy tilrs on collapsiMe 
salvage pontoons 0942*1966), a suivev ot inflatable collap- 
sible devices readily available in the Federal Supply Syatea 
and froa aanutaclurers, a review ot reports srlrctrd froa 
two DDC rrport bibliographiea, and aitulrs in tradr four* 
nals and scientific publications. 

There is a definite place in salvage operations for the 
mode it collapsible salvage pontoons being developed by thr 
Navy. They will supplnaent, and perhaps rvrntiially replace« 
the Navy's 80-ton-capacity rigid structuial steel pontoons 
The collapsible pontoons are durable, can be tolled or 
folded to aimaize stowagr irquiresient s, and thr wnght-lo- 
capacity ratio is about 1 to 2S coapared to I to 2 tor thr 
structural ateel pontoon. 
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Derp-Üvrjn    Hioi1rlrrior4t ion    ot 
Yc«r («  2,370 Trrt .  N*y  1967, J. 

NatrniU  -  Part    VI. 
S.   Nurtuka,  A06SIU4 

A» P«rt VI of 4 sertrs oi rrpurt» on thr biolugit'jl 
ilrtn tor«l ion ot Mtntdls in tht* tirrp ACMB, this report 
lovrn the tl«t« oht«inrJ tiler expoaing ■rtallic and non- 
awtallu aprnawna for 1)4 aontha on thr floor ot thr 
Pacific Ocran at a drpth ot 2,3KI ft (trat aitr 11). Thr 
aprt larna wrrr attarhrd to a suhairraiblr trat unit that was 
raplarril in Apr 19tiS and rrtnrvrd in Nay 19bb. Prrlimnary 
rxaaination ot thr apn larna waa sadr aboard ahip, and thr 
final rxaaination, trata and analyara wrrr prrforMrd at 
HCEL. 

I'II ircovny, most of thr plaatlt Matrnala and all ot 
thr ropr apn inrna wrrr covrrrd with bacirrial aliar. 
Cotton and »anila ropra wrrr arvrrrly drtrnoratrd by nannr 
■ ifrooryania». Wood panrla, crrtain ptaatica, and Manila 
ropra wrrr attaikrd by Bnlluaian borrra. Soar of thr plaa- 
tics wrrr attaikrd by borrrs dirrctly fro« arawatrr rnviron- 
»fnt without thr aid of wood bait pircra. Hydroids and 
tubrwonaa wrrr found on nrtal panrla. Sra anraonr, anails, 
and i raba wrrr alao found attaihrd to vanoua trat panrla. 
Thr atrfair of a ailnonr rubbrr rlrctru'al lablr inaulat ion 
was drtrnoratrd by aoar aunnr organiaHa. Typical fouling 
orgamaaa auch aa barnadra and bryo^oa wrrr not found. 
Gtaaa, rlaatoarra, and crrtain plaatus wrrr not advrrarly 
affrrtrd. Data troa rvaluation ot thrar aprciarna arr 
prrarntrd. 

I'SS ARO-i: lor a 2-yr, in-arrvirr firld trat. After 2 yr 
rxpoaurr undrr conditiona of contmuoua ahip repair routine, 
thr poatcurrd coatmga, aa a claaa, were obvioualy aupenor 
to the aelt-cured coatmga and to coal tar coatmga. The 
zim-nch   epoxy   coating   alao   ahowed excellent  pertoraance. 

R-529 
A Critical Evaluation of the Flarkov Matrix Treataent of 
Neutron Diffuaion in Slaba, Nay 1967, N. L. Eaton, C. H. 
Huddleaton, AD6S1444 

It la known that a aethod baaed on the concept of a 
Narkov chain can be uaed to treat thr problea of abaorption, 
tranaaiaaion, and ba' kacatter when aingle-velority neutronr 
arr incidrnt on a planr alab of fmitr thirkneaa, under the 
aaauaption that acattermg la laotropic in the laboratory 
ayatea. Such conditiona can exiat when neutrona tapinge on 
a alab of Material, auch aa a ahield or an maide wall of a 
ahetter entranceway. Since the Narkov aatrix aethod la a 
new approach to the problea, the practical liaita in apply- 
ing the aethod have not previoualy been explored. Thia 
report outlmea the region of uaefulneaa of the aatrix 
aethod. Thr aolutiona to aoae aaaplr probleaa are given. 
Coapanaona are aade with other theoretical treataenti. It 
ia concludrd that thr Narkov aatrix aethod ia uarful over a 
wide region of intereat. Within ita liaita of practical 
applicability, the aethod givea highly exact answers without 
requiring exorbitant coaputing tiae. 

R-Ü26 
Hardened   Vl.K   and   LF   Antenna   Syateaa   (ID,   Nay    1967,   N.    L. 
Look,   Secret,  AB181072L 

R-527 
Windows for External or Internal Hydrostatic Pressure Vea- 
aels Part 11. Flat Acrylic Windowa Under Short-Tera Prea- 
aure Application, Nay 1967, J P Stachiw, G. N. Dunn, K. 0. 
Cray, AllfiSJ ui 

Flat, diak-ahaped acrylic windows of different 
thirkneaa-to-diaaeter ratioa have been tested to destruction 
undn ahort-trra hydroatatic loading at rooa traprraturra, 
whrrr ühort-tera loading is defined as preaaunting the 
window hydroatatically on its high-pressure face at a 650- 
psi/atn rate until failure of the window takea place. 
Critical preaaurea and diaplaceaenta of windowa with thick- 
neaa to effective diaaeter ratioa leaa than 1.0 have been 
recorded and plotted. The critical preaaurea derived froa 
teating flat windowa in flanges with l.S-, 3.3-, and 4.0-in. 
opemnga have been found applicable also to flangea with 
larger opemnga, ao long aa the larger windowa are of the 
aaae 1/1) and 0 /D, ratios, where T is thickness of the 
window, IT IS the dear opening in the flange and therefore 
thr effective diaaeter of the window expoaed to aabient 
ataoaphenc preaaurr and I) ia overall diaaeter of the 
window face expoaed to hydroatatic preaaure. The perfor- 
aance of flat windowa under ahort-tera hydroatatic preaaure 
haa been found to br coaparahle to that of conical windowa 
with includrd anglr equal to, or larger than 90 deg. 

R-528 

Teat of Zinc Inorganic Coatings on Work Areas of a Floating 
Drydock - Reaulta of 25th-Honth Inapection, Hay 1967, C. V. 
Brouillette, ADtl6l02L 

Coal tar coatmga uard to protect the work areaa of 
U.S. Navy floating drydocka do not aatiafactonly reaiat the 
effecta of cheaical agenta (e.g., aeawater, aolventa, fuela, 
and oila) and physical agenta (e.g., aandblaating, acetylene 
cutting and welding, and dragging of equipaent) during the 
overhaul of ahipa and bargea. Because zinc inorganic sili- 
cate coatinga are aore durable and abraaion resistant than 
bituaaatic, aaphaltic, or rubberixed coatinga, 14 of theae 
coatinga and one zinc-rich epoxy coating wrrr applied to 42 
deck sections and other work areaa of the floating drydock 

R-530 
Portable Total Energy Package for Advanced Baae Functional 
Coaponenta, Jun 1967, J. S. Williaaa, AI*.*) 1081 

Under conaideration ia the concept of a total energy 
package conaiatmg of a gaa-turbine-driven generator and a 
waate-heat boiler for use in the advanced baae functional 
coaponent ayatea. The reaulta of a aurvey ahow that a total 
energy package will probably not provide balanced heat and 
rlrctncal rnergy deaanda, aakmg the aaall gaa turbine a 
poor logiatic and econoaic choice for a priae aover. Sug- 
geationa are offered for the utilization of waate heat froa 
dieael generatora, where feaaible. Included in the report 
aa an appendix ia a literature atudy of high-teaperature 
corroaion of turbine bladmg in a aarine ataoaphere. 

R-531 
Protection of Nooring Buoya - Part IX.  Reaulta of Eighth 
Rating Inapection, Jun 1967, R. W. Drisko, AD6S4173 

This ia the ninth of a aenea of reporta on the protec- 
tion of mooring buoya. Thirteen buoya were given their 
eighth rating (after a aaxiaua of 4-1/2 yr expoaure) for 
extent of coating deterioration, corroaion of ateel, and 
fouling. Two other buoys had previoualy been reaoved froa 
teating in San Diego Bay because of advanced deterioration. 
The coating ayateaa on three of the buoys were in good 
condition, while thoae on 10 others ahowed varying degrees 
of aoderate deterioration. Two aeta of 13 ateel panels 
each, coated with the different ayateaa used on the buoya, 
were given their aeventh rating inapection after 3-1/2 yr ot 
expoaure. One aet waa exposed in Sin Diego Bay and the 
other in Port Hueneae Harbor. The condition of the coatinga 
in both aeta of panela waa generally better than that of the 
buoy coatinga, but there waa a general correlation between 
the conditiona of the two test groups. On buoys coated with 
antifouling painta, no detectable antifouling property 
reaained after 20 aontha, but on both seta of teat panels, 
two antifouling coatinga containing copper oxide were atill 
appreciably reducing fouling after 3-1/2 yr. 

Patches of underwater-curing epoxy applied to buoya 
where localized daaage to the coating had been cauaed by 
abraaion were in good condition. Soae patches had been in 
place for 3-1/2 yr. 

Three of the buoya were cathodically protected with 
zinc anodes. The underwater portions of these buoys were 
receiving protection froa corroaion 28 ao afttr anode in- 
atallation. 
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(, 
light Housiiig« tor Drrp'Suharigriur Appl itat tont - Patt I 
Kour-ln.-Uiaarlrr Cl<>> Maika With Conual Ptpr Klangra, 
Jun 1467, J D Staihi«, K 0 Ciay. AD6S3J43 

Itu- objective . I the atudy waa to evaluate miHrrt ial ly 
available glaaa reaction flaak« and cover capa loi applica* 
tion aa tianaparent housings (or underwater lights. Kour- 
in «diaa reaction flasks and cover caps having ionical pipe 
llanges and list seating surtaces were la^Uoded under short- 
inst. long-term, and cyclic pressure loading, and then 
critical pressures were recorded. Six designs tor undet' 
water lights Ltiliaing such housings were prepared, built, 
operated in sisnilated hydrospace environa^nt, and their 
pertorsance was lated the glaas housings and the light 
assemblies withstood pressures equivalent to those at hypo* 
thetical ocean depths between S,000 and 40,000 ft, the 
critical pressure depending on the sixe ot the light hous- 
ing, the desigr ot the housing's end closure, and the awde 
of pressure loading. Under repeated submersion, the masimum 
opeiational depth of light assemblies with 4-in.-diam reac- 
tion flasks and cover capa aerving aa light housings is 
10,0<W (t 

»-SJS 
Radio-Frequency Shielding Provided by Bolted Seams Connect- 
ing Armored-Plyvood Panela, Jun lVb7, H A Lasitter, 
ADUMMt 

Rooms shielded against radio-frequency (RF) signal* are 
essential to the Navy'a research and development and opera- 
tional uae of equipment sensitive to RF mterlerenre. A 
series ol shielding-ef(ert iveness measurements of armor-dad 
plywood sections representative of those used in the con- 
struction of radio-frequency shielded rooms has been con- 
ducted. Five sections and their bolted seams were subjected 
to vet cycles of 70F, 100t RN and to dry cycles of .'OOF. lot 
RN The percent moisture content, thirkness variability, DC 
resistance and surface currents at !.' Ä kNa were observed 
during the wet-dry cycles. DC surface resistance of the 
seams increaaed monotonically throughout the teat period. 
Standard deviation of the surface current measurements 
reached a peak at approsimately 12 daya Another series ot 
tests indicated that seams caulked with silver-loaded com- 
pounds had distribution of surface currents similar to thoae 
ol solid armored aheels. 

R-S.M 
Compacted-Snow Runways in Antarctica - Limitations ot Con- 

lamtnateu Snow, Jun lib/, c! E. Sherwood, E H Noser, 
HtMUO 

Techniques and equipment have been developed to utilise 
clean, undisturbed snow as a building material for emergency 
and temporary roads, runways, and skiways in polar regions. 
However, these routes are often needed in areas where the 
snow is contaminated During Deep Freete b"). a compacted- 
snow runway was constructed in an area of contaminated anow 
near NcNuido, Antarctica. The area had been contaminate.' by 
oil spillage, soot and debris from previous operationa. 
Physical property tests were ccnducted on the compacted snow 
near 'l.e end of Deep Freete bS and during Deep Freeie bb. 

It was concluded that contaminated snow can be pro- 
ceaaed to produce load-carrying material capable of support- 
ing C-110 aircraft and other heavy loada at temperatures 
below JOF, however, because of the extra work involved to 
clear and process such snow, its marginal load-carrying 
capabilities at temperatures above 20F, and the possibility 
of low-strength areas, its uve is not recommended where 
clean snow is available. 

New processing techniques resulted in improved quality 
control ot com|iacted snow, and it was recoaaended that 
effort be continued to inprove proteasing techniques. 

R-VU 
Dynamic Shear Resistance of Thin-Webbed Reinforced Concrete 
Beams, Jun 14b7, D. S. Fuss, AIK.SSK; 1 

Experiments were performed to obtain infonaation on the 
dynamic shear and diagonal tension resistance of remlorced 
concrete I-beams constructed with welded-wire labnc aa web 
reinforcement. Theae experiments were in support of the 
ultimate objective of the project, which is to formulate 
design criteria for thin-shell concrete structures to with- 
stand dynamic loading such as is produced by the detonation 
ol a nuclear weapon. 

Under uniformly distributed loads, the dynamic diagonal 
Unsion resistance of the beams waa found to be significant- 
ly greater than the static diagona' tension resistance. The 
increase in resistance was attributed to the increase in 
tensile strength of concrete under rapid stressing. The 
ultimate shear resistance ol the beams could not be precise- 
ly determined from the tests because only three of the beams 
failed in shear. However, evidence was found that the 
dynamic ultia^te resistance of such beams is only slightly 
greater than the static ultimate resistance. 

R-Mb 
Static    and   Dynamic    Bearing   Tests   on   a   Strip   Footing    in 
Saturated Sand,  Jun  lib?, C.  R. White,  AI^SMM; 

This report describes the static and dynamic loading ol 
a l.'-m wide by IB-in.-deep by b-ft-long rigid footing, 
representing the strip looting ot a subsurface shelter. 
Boundary conditions simulated those of a torsionally re- 
atrained footing of a flexible arch structure with simulated 
overburden of .'0 ft at one side of the footing. Saturated 
and partially saturated sand was the test soil. Several 
soil fold ratios were employed, and the effect on the rela- 
tionship between load and diaplacement of the footing caused 
by soil saturation at void ratios higher than the critical 
void ratio was demonstrated. 

R-S37 
In-Situ, Sea-Floor Plate Bearing Device - A Performance 
Evaluation, (Including Data on the Short-Term Load- 
Settlement Response of Cohesive and Nonroheaiv.- Bottom 
Sediments). Jun 1<)67, T. R. Kretsrtaer, AMSA7I* 

A device was developed by NCEL to determine the short- 
term, :n-situ bearing presaure and settlement response ol 
marine sediments at any ocean depth. The knowledge thus 
gained will ultimately be used to improve the design and 
fabriration of foundations supported by the hottoai sediment. 
Measurements of load, settlement, and attitude of the device 
are tranamitted acoustically to a surface vessel where they 
are monitored and recorded. Two series of tests with both 
round and square bearing plates were perlonsed in cohesive 
and noncohesive sediments at ocean depths of 100 and ISO It, 
respectively. 

The in-situ plate bearing device was found to be .< 
useful tool for investigatinj the in-aitu loading responsi' 
of marine aediments. The most significant parameter affect- 
ing the bearing pressure-settlement relationship in bot i 
major sediment types was found to be the stxe of the plates. 
Plates losded to the same bearing pressure level in a nearly 
homogeneous cohesive soil were found to undergo short-term 
settlements which were almost directly proportional to the 
lateral dimenaion of the plates. Possible methods of extra- 
polatins the data for the deaign of footings wider than 
those tested is presented for the cohesive soil. Plates 
loaded to the same bearing pressure level in a noncohesive 
toil exhibited short-term settlements which were slmoat 
directly proportional to the empirical factor (2i/BM) , 
where B is the lateral dimension of a plate expressed in 
feet. Data from tests on both cohesive sediments exhibited 
reasonable conformity to theory currently applicable to 
terrestrial soils. 
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I'lotirer I ■■ i 11 Slnirturvs - flohi lv Koumljt ion for .Uwhwjys 
Up    I o   b*    trri    Lon|.    Jul     196:,    G      E.    Shr i wood,    AD«»SliS8 7 

In >>( dt*i to f 1 iMiiulc ' I ( : .it\ ] if'i|Ui idt to i on)) Irtf U 
>l i B«iMsblff "i'i i voirablp ihrhf hm Itltiijift tor rv local lug 
IhfM. .i •ohili- fmtlltT Ittn lot ijnt'Hwjys lift to ttn tt i.'iix w.is 
«Irvr lopffd fhi s   «trr I    f ouiitlat ion   ||   M i n^. .(    1^   I i    f ro«   1 In- 
rntl to iriluif- hrmlniK «tt^M-iil ^hrn mnv thj-i • \2*f\ leagtll 
i» usr*!, JII<1 is i ii>M.-hi JI r<l tn rjth lt>-ll Irtigth to kery it 
stfujrr. 

A protolypr t>*-it-IOIIK found«! ion wai giwn two t4Pvti 
im snow i" • i ''■ ''Mi do, Antarctic« It wna loaded with 
wr i){ht N to > IMIII Jli- 1 hr wr i|{h( oi .* |.iMrNW.i\. ••IMI towd ' 
MI lr> w i thout ^t.tm.i L;. ovn lr*r rain which U.i-i ■ iilxf*> up 'i' - 
11 h. »..'i i fi. t(>t IOWIIIK srjson, .i Inariwny WJS nr« teit on 
t ht* fouodal ion* «iiui thi* *'i. i ! .i mi, wai towcit I «ilc without 
d«Mgr 

It wjs concluded thjt i tu (it.-ii ii1 loundnl ion provides ■' 
■uitahlr Hü HI-,  foi   t t*lo< jt inn K omylviv t \  •■■rahlrd  InMrtwyi 
ill    thr     ■ urif    Kotirt J I     .ut'J,    4 lu'    ilLit     its    usr    won IA    ptodui r 
■ igntfit'jnl iavings in reduced huiMmtt .i.imi^« . Binpowr. 
HI.! reoi i up.iiu v t INK* It «>.is rei oanended th.*i the moh111- 
ttnuul-it ion hr usvA in i.l .iir.is whoic |jiih'sw.ivs up to ( * tt 
lonf ic«jiiiif  tir>|ufnt   relocation 

Predict in| llaat*lndui ed Body Mot ions ol « Hm if it St ruct urr 
With Kuot mit», AUK l*»b', I K Al I good, W. 0. Carter, 
A06S 79 W 

An appioxtaate theory IN presented foi predict ing the 
abaolule and relative body drllrdions ol ahallovburied 
ahellera in order ta provide the deainitf i 11h .» i .it ionaI 
appi oacfa (oi selectitt| foot mg iliaenaion» Thf t heoi v 
conaiata ol two roupled parta, oiw th.it deacribea the Motion 
ol thf free tield and anothei that defines «.hf spotioo ol a 
»odr 1   ot    t hf   structure,    its   foundat ion,   and   thr   . ovf r nig 
soil 

Thr   »oil   chararlenatica   air   represented  hv  straight* 
lint- .ipprox im.it ions to the toadlni sod unloading portions ot 
thf st ios.s-st i.iin ili.ifii.iitt 11oM a «Mir-itinffisIOII.II coMpression 
tfst liu tfMf nt.«I »trains IM intcKr.itf d as thf stress wave 
propagates downward to ohtain the absolute Iref-tifid dis- 
p I .it mif nt at t he eleval ion of t hr toot nigs Mot ion ot thf 
st i IU tuif is trpi r st* nt fd hy a s iitftlf *degi ee-ol - f reedoa 
ana log. 

I m|- i i 11 a I      tutu I i oils     aif      use d     to      i fpi rsf nt      foot l ilg 
react ion and arching in thf nodf I ot thr struct urr Phesa 
turn t ions arr incorporaled in thr di t ferehl ia t niuat ion »t 
Motion, whuh is solved hith thr aid of a digital roaputer. 
Thr rrsul t s arc t vtM|)arrd with availahlr trst data. vvloc i ■ 
ties and deflections agree reaaonably well hut the Magnitudt' 
ol t hr peak accelerat ions froa t he theory are larger t ban 
thr corresponding •easnreaents. 

loMpntat ums |»ri totmrd with thf computer code indirate 
that surface loads above about 100 psi cannot be resisted it 
thr MaxiMiiM ir'.ativf deflection between thr looting and thr 
floor   slah   is   liMitrd   to   2   in. 

R-540 
Poljr   Transportation  -   Snow   Trails   tor   Light   Whcrlrd  Vehi- 
cles,    Au»     10b7t    g.   H.    Noner.    U.  E     Shnwood,    AM1M061 

At MiNurdo St at ion, Antarctica, M-hr-old «now trails 
bulll with low-ground-prrssurr snow traolors wnr traveled 
hy lü,000-lb (6W) vrhiclrs titled with high-flotation tirrs 
inflated up to 10 paig. Continued traffi« improved thrsr 
trails eicept whrn thry beCMM drifted ovrr with deep, soft 
«now. Evrn thro, traffic was rrsuard within 8 hr attrr the 
drift   snow was   Irvrlrd and ciMspailrd. 

In high-aitivity arras such as that around Mcllurdo 
Station, snow trail« prnsit the usr of whrrlrd vehicles to 
provide rapid ground transportation to outlying arras during 
aaergencies and thr construction ol high-strrngth »now 
roads In low-jitivity arras such as Byrd Station, Antarc- 
tica,   itMMintained   equipaent-pneked   trails   arr  of   Marginal 

valur  for  whrrlrd traft i«;  with rRisting vrhirlrs and Maintr- 
nancc techniques. 

It is rrcosisrndrd that snow t rai 1» br usrd in polar 
operationa to initially support nrw and traporary work 
centers on snow and ur whrrr Ihr rrtjui rrswnts and drnsity 
of trsffif drnand sm h support, and that they br usrd to 
suppoi t out lying arras whrrr sprrd is rrqut rrd but drnsity 
and   typr   ot   t rat f n    do   not   warrant   high-gradr   snow   raods. 

K-S41 
Aitivr Arching of Sand IHinng Pynaai« Loading - Rrsults of 
an KxpniMrntal ProgiaM and Drvrlopswnt of an Ana i vtleal 
Procedure, Sep 1467, H. L. Gill, AIU-SKSO; 

Thr nl t inui ■■ purpi'sr of this st udy ol soi I arching is 
to rnahlr thr eroaoaical drsign ot rrliahlr undrrground 
protective structures. Idralizrd saall-stalr structurrs 
wrir rahrddrd in pirparrd sprciiH'nK ot dry sand, and long- 
dutation, dynamic ovrr-prrssurrs of various uagnitudrs up to 
440 pfi were applird to thr surface ol thr sand. Foundation 
arra and depth of soil covrr ovrr thr structures wrrr thr 
primary v^nablrs during thr trsts. flrasurrMrnts wrrr nadr 
to rvaluatr thr intrrrrlat ionships brtwrrn drpth of soi I 
iover, dynanic overpressure, soiI st11 fnrss , structural 
response, and soil arching. 

Soil anhing ovrr a particular soi l-st ructurr systm 
subjected to dynanic loading was found to br a function ot 
thr gfoartry and thr relative stiffness of that systea. Thr 
gfi>nftiy is aitountrd for by the prt mrtrr-area ratio of thr 
structure Multiplied by thr drpth of the soil cover. The 
Stiffness port ion ot the factor relates thr soi 1 stiffness 
to thr stiffness of response ol thr structure relative to 
l hr f rrr-f. .»Id soi 1 . 

H-ttk2 
Protection    of    Flooring    Huoys, 
Katmg Inspection, Sep 1967. K. 

Part    X.      Results   t 
W.  Drisfco, Alu.S'K?« 

Ninth 

This is the tenth of a series of reports on thr proteC" 
t ion of mooring buoys Thirtrrn buoys were given their 
ninth rating (alter a m.iximius of S yr exposure) tor extent 
of coating drtrtloration, corrosion ot strel, and fouling 
Two other buoy« had prrviously bern reaoved fron the test 
progran beca^.se of advanced deterioration. The coating 
systems on t'irre ot the buoys were in good condition, while 
those on ni ir others showed varving degrees of Mderate 
drtrnorat ion and onr was in such f.oor condit ion that it 
was a I so rrnoved f roM the lest prog ran. Two sets of steel 
psnels coated with the different synteiss used on the buoys 
were given thnr nghth rating inspection after 4 yr ot 
rxposure. One set was exposed in San Dirgo Bay and Ihr 
other in Port Huenene Harbor. Th.1 condition ol the coatings 
on both sets ot panels was generally better than that of the 
huov coating, but there was a general correlation between 
the conditions ot the two test groups. On buoys coated with 
antitouling paints, no detectable antifouling property 
rrMamrd aftrr 20 Months, but on both srts of test panels, 
two antitouling coatings containing copper oxide were still 
appreciably reducing fouling after 4 yr. 

Patches ol underwater-curing epoxy applied to buoys 
where localized daMagr to the coating had been caused hy 
abrasion were in good condit ion. Somr patches had been 
providing protection for 4 yr. 

Thrrr ol thr buoys were cathodically protected with 
Sine anodes. The underwater portions of these buoys were 
receiving protection from corrosion 33 Months after anode 
instaltat ion. 

R-S41 
Mechanics   ot   Raising  and   Lowering  Heavy  Loads   in  the Ocean. 
Kxpnimfiil.il   Results.  Sep   l<)b7,   H    J.   Huga,   AlV^iVS 

To establish the degree of agreeuent between theoreti- 
cal and rxperiMrntal rrsults, NiT.l conducted testa on high- 
Mass, low-drag bodies (a reinforced concrete sphere, a 
cy1inder,     and    a    pai a Ilelepiped)     susprndrd     froM    various 

R-'6 



I 
Uagthi of oyloo Hat «ad »t«! wire »bit. Rtndoa »iclta- 
tioo« wer« induced la the loaded c«bi.«i by tlM roll, heave, 
•ad pitch of the drift lag toot ship fro« which the loaded 
cable waa auapoadad. Bacopt (or appareot frequency ahifta 
la the reaponae aapluude oparatora for loaded nylon liaaa 
at the greater deptha, there was good agroaawat between the 
theoretical and the eapenaental reaulta 

«•544 
AMI    Pontoon    field    Aaaaably    Procedurea.    Sap    1167,    P.  J. 
Ruah, UMiUti 

Thla report was prepared (or uae aa a aaaual by the 
■ ilitary crewa engaged la the aaaaably of »ami poatoon« 
under coaditloaa where ell of the convemencea wt production 
ahopa or yarda are aot available. The aaaual coven phaaea 
of (leid aaaaably including crew and equipaeat reqmr ■■enta, 
alte aelaction aad preparatloa, layout, fitting-up, welding, 
inapectlon, and launching. Since the principal (actor in 
quality control la the welding operationa, theee are dia- 
cuaaed in coaaiderable detail. 

■•Ml 
Strength Studlea of Sea Ice > 
Tenalle Strength, Oct 1967, 
AD65929S 

I((ect o( Load Rate on Ring 
R. A. Paige, R. A. Kennedy, 

A quick, accurate net bod of rat mating the load- 
carrying capacity of aea ice aubjectcd to rapidly applied 
load« auch aa thoae iapoaed by aoving aircraft and aurface 
vehiclea la needed to proawte the aa(c and eiticieot uae of 
aea ice by theae foraa of tranaportation. Tenalle atrength 
ia one of the critical paraaatcra in deteraining load- 
carrying capacity under theae conditlona which produce an 
elaatic reaponae in the aea ice. Aa approaiaate aeaaureaent 
of thla atrength can be deterained by the nng-tenaile- 
atrength teat of aaall speciaeaa. However, teaperature, 
•allnlty, ccyatallography, and load rate affect the reaulta 
of thla teat. 

Ring tenaile atrength ia a function of loading croaa- 
head apeed aad decreaaea •• auch aa 91t (roa croaahead 
apeeda 2.SA to 25.A ca (1 to 10 in j/ain. A ainlaua croaa- 
head apeed of 50.8 ca (20 in.)/aiB ia required to achieve 
true elaatic (allure and ia approiiaately 30 tiaea greater 
than the load rate of 0.5 kg/ca-aquared/aec (7.11 pai/aec) 
coaaonly uaed (or aea-ica atrength teata. 

Apparatui used in the paat have aot tested speciaens at 
a high enough load rate to aaaure elaatic failure. In 
addition to low load rates used in the paat, processing 
•ea-lce speciaeas has also been too slow to ainiaise detri- 
•watal brine drainage aad teaperature changea to aon-in-aitu 
conditions. Properly designed test apparatus is required to 
rapidly collect aad process sea-ice speciaens sad to test 
then si s crosshesd -peed of st lesst 50.8 ca/ain. 

R-SA7 
Behavior of Spherical Concrete Hulla Under Hydroatatic 
Leading - Part II. Effect of Penetrationa, Oct 1M7, J D. 
Stacbiw, ADM11I7 

The objective of the atudy waa (1) to ahow t'iat con- 
crete hulla with window and hatch penetrationa lor ocean 
bottoa habitata can be built, and (2) to deteraiae If the 
collapse pressure of such bulls is degraded by tie iacorpo- 
ratioa of properly designed penetrationa. All of the eaper- 
iaental work was perforaed on sii concrete spheres (16-ln. 
00 and lA-in. ID) caat (roa concrete with a iniaaisl coa- 
preaaive atrength of 10,000 psi. The concrete aphcre aodela 
failed under bydroatatic preaaurea ranging froa 2.675 pai to 
3,400 pai, depending on the type of penetration inaert. It 
was found that the collapse preaaure of a < oncrete hull 
equipped with properly dealgned operational windowa and 
hatches waa the aaae aa that of a aiailar concrete hull 
without penetrationa. 

R-54S 
Underwater Toola, Equipaent, and Work Techniques " 
Nov 1967, 0 S. Teague, L. W. Hallaoger, AD662221 

A Survey, 

In aupporting underwater conatruction activities, the 
Naval Civil Engineering Laboratory haa a vital intereat in 
underwater work. Thia report revlewa published and unpub- 
lished inforaation on underwater equipaent (tools, coaaum- 
cations systeaa, photographic paraphernalia, and diving 
gear) and working techniques that can be uaed by one or two 
divcra at noraal diving deptha. Underwater work techmquea 
(such aa haaarring, aawing, and drilling) and the aethoda 
and toola uaed to pcrfora the« are diacuaaed. Specific 
iaproveaenta needed in equipaent and techmquea are liated. 

R-549 
Acouatic Noiae Reduction in Shielded Encloaures, 
H. A. U-utter, A0662394 

Nov 1967, 

The acouatic NR (noise reduction) for s shielded enclo- 
aure at NCEL haa been deterained. The inatruaentatlon 
necessary for aesaurlng NR in the frequency range between 
100 and 15,000 Hs haa been catabl.vhed. All aeaaureaenta 
aake uae of an airborne aignal aource which ia capable of 
providing approxlaatrly 60 db dynaaic range in aignal-level 
aeaaureaent. A atandard aethod and a awepl-frequency aethod 
were used to aesaure NR. The two aethoda are coapared in 
thia report. 

The far-field and near-field NR valuea have been aea- 
aured for a 20x20sl0-ft shielded enclosure. The vibration 
level (aeaaured with an acceleroaeter) at the walla of the 
encloaure have also been deterained. The almaua naiae- 
reduction (near-field) valuea were on the order of 10 db at 
1,500 Ha. Far-field NR aeaaureaenta yield valuea froa 1.' to 
45 db froa 100 to 10,000 Hs. 

R-546 
Eatiaating Wave Pressures on s Horisontsl Pier, Oct 1967, H. 

AD660190 

Staple rules are developed to enable the designer to 
astiaate the asilaua uplift pressures laduced on the under- 
side of a pier deck by varloua types of incident waves. The 
ultiaate objective of such estiastloas is to iaprove the 
design of iaporlant waterfront structures as «all as the 
designer's ability to assess the daasga done to thea. 
Theoretical prediction techniques are provided for both the 
slow-rise pressure coaponent and the fast-rise coaponent 
liapact) (or different incident wavea, standing waves, 
regular progressive waves in water havlag a constant depth, 
and dispersive waves. 

Laboratory aaperlaaats »ere coaducted In the NCEL 
dispersive wave baain partially to check the validity of 
prediction techniquea and partially to provide additional 
inforaation so that the predictloa techniques can be extend- 
ed eapirirally to cover the aore complicated hut «ore prac- 
tical situation of a plar in shoallag water. 

R-550 
Aaal Bridge Field Aaacably and Inatallation Procedurea, 
196«, P. J. Rush, AD6S47S0 

Jan 

This report waa prepared ss a aanual for the guidance 
of ailitary field tones in the aaaeably of Aaai bridge 
pontoons froa prefabricated coaponents and in the inatalla- 
tion of Aaal bridge pontoona and other parta to fora config- 
urations of floating or pile-aupported bridge atructurea. 
Requireaenta for crewa, equipaent, toola, and conauaablea 
for the aepsrate operationa are llalcu. Techniquea of 
layout, fitting-up, welding, inspecting, launching, posi- 
tioning, erecting, and pile-driving are diacuaaed. Many (a 
the operationa and techniques sre illustrated 

R-77 



■•5S1 
EatiBAting Strengths of Individual Radioisotope! in a 
Ptul t iplr-Iaotopr Soune - The taprecition of the Estiaatea 
la Partitioned into Poiaaon, Saaplint* and flei-hanical Van- 
ationa, Nov 1467, H. L. Katon, H. L. WiKoason, AlX.t..1 W; 

In work related to radiation shielding, the use of 
radioiaotope techmquea, and activation analyais, an eipert- 
■enter auat often analyie counting data where counta are 
cauaed hy the natural background and by the decay of «ore 
than one radioiaotope In this report a procedure is devel- 
oped for estiaating the atrength of each laotope at differ- 
ent tiaea froa several decaying radioactive aaaplea of a 
amgle Mil t iple-isotope source. In addition, the procedure 
provides a aethod for placing confidence liauta on the 
atrengths and a aethod for partitioning the lapreciaion of 
eatiaaling the atrengtha into three principal cauaes, 
Poiaaon variation, saapling error, and residual error 
(called «echannal error). 

An operational I'ottran Il-D coaputer prograa, SAND, 
is^leaents the procedure. The procedure and prograa were 
teated by using fictitious data with known properties as 
inputa The reaults of the siaulation wr^-e in reasonable 
agreeaent with the theoretical values 

K-SS2 
Plateau Station,  Antarctica  - Concept, Design,  Construction, 
and  Initial Occupancy,  Nov  1467,  J.   P    Cosrnia, A    N.   Weber, 
ADUSMIl 

Plateau Station waa eatabliahed during the austral 
suaaer of 1465 to function for a period of 2 yr as a scien- 
tific station and stopping point for the Queen Naud land 
traverse. 

This technical review of the Plateau Station covers its 
concept, design, construction, and operation between Jan and 
Nov 1466. It la baaed on published docuaents and mterviewa 
with the personnel closely involved with the station. 

It was concluded that the preaanufactured van concept 
peraits rapid field deployaent and occupancy of reaote polar 
atationa with a ainiaua of field construction. The single- 
building concept for the aajor activities at such a atation 
la convenient and coafortable but requires careful planning 
to provide adequate apace for all activities. Use of waate 
heat waa effective and econoaical, and ahould be auitable 
for application at aany polar stations. Thorough testing 
and evaluation prior to uae is essential for new, untried 
aatrrtals and equipaent necessary to the aiaaion of reaote 
polar atationa. Continued docuaenlation, including inter- 
views with scientific and operational personnel, is needed 
to develop coaplete knowledge in the operational and auppor: 
requireaenta for thia type of station 

panela which have been exposed for I yr or acre and «hieb 
have ahown no attack or insutticient attack lo warrant 

«-«4 
An laproved Lashing and Launching Syslea for the UlS Poa- 
toon Csuseway, Dec 1467, J. J. Traffalia, A0663I31 

A laahing-launching systea designed to reduce the 
lapact •taaa ..- to pontoon causeways side-launched froa LSTa 
and to reduce the lashing equipaent weight and aaseably 
effort waa developed and teated by NCEL. The developed 
systea is sdaptabl- for use on all classes of LST. Engi- 
neering testing by the field forces is recoMended. 

fc-SM 
Airfield Narking Paints, IV. 
Slurry-Sesled Asphalt, Dec 

Effect of Paint Fleaibility on 
1467. R. W. Driako, A066JS62 

A field eaposure atudy was conducted on experiaental 
airfield aarking paints with relatively high flexibilities. 
While flexibility aust be greater than the ainiaua required 
in Kederal Specification TT-P-85B for good paint perfor- 
aance, a 'urther increaae in flexibility does not iipcrssan- 
ly result in better perforaance. 

Short oil length alkyd and oleoresinous paints do not 
perfora well, aediua oil length painta performed very well, 
longer oil length paints generally perforaed soaevhat poorer 
than aediua oil length paints, especial ly for the alkyd 
fonaulationa. While incorporation of organic plastictiers 
into painta generally tncreaaed flexibility, it did not 
uaually laprove the field perforaance. 

R-M7 
Zinc   Inorganic Silicate Coatinga.  With and Without Topcoats, 
Exposed to a Marine Ataoaphere,  Dec  1467.  C.  V.  Brouillrtte. 
ADR24226L 

Ten tine Inorganic coatings, with an1 without topcoats, 
were applied to sandblasted steel and exposed to a aanne 
ataoaphere in Port Hueneae. Calif.. Kaneohe. Hawaii, and 
Kwajalein, Marshall lala^da. The necessity of using a wash 
priaer over the xinc inorganic coatings when applying cer- 
tain Mil-Sec topcoatings waa dcvonalrated. During 2 yr of 
exposure, one proprietary epoxy topcoat nearly failed along 
a airibed cut. However, in general, all three proprietary 
vi»,vl and four of five proprietary epoxy topcoats gave 
r.xcellent protection Two of the finyl topcoats hav ' blis- 
tered slightly, which aay reault in loaa of bocd. The 
teating ia continuing, and additional reporta on the perfor- 
aance of theae coatinga will be forthcoaing. 

R-S5J 
Beta-Ray Backscattenng Cage for Heaaunng Paint film  Thick- 
ness, Dec 1467, R. W Brown, A0663I10 

An experiaental nondeatructive paint thickneaa gage 
uamg the backacattered beta radiation froa Sr-Y-40 haa been 
developed by NCEL. Thia gage will aeasure a variety of 
coawnly uaed paints having thicknesses ranging froa 0.S to 
about 30 ails on wood with an error of approxiaately 110 
ail. Grapha are given deaonatrat ing the perforaance of this 
gage in aeaauring the thickneaa of (ilaa of varioua Federal 
specification painta (TT-P-102, TT-P-00MA. TT-E-4B4) and 
Paint A. a proprietary paint. 

R-M* 
Harbor Screening Tests of Marine Borer Inhibitors - VIII, 
Dec 1467, T. Roe, H. Hochaan, AD662343 

NCEL is exposing wood panela iapregnated with varioua 
aateriala to deteraine the resistance of these panels to 
attack by aarine borers. This repoit lists the results of 
harbor tests of treated panela reaoved froa expoaure between 
15 Aug 1464 and IS Feb 1467.  It also lists sll treated 

R-558 
Neutron and Caan 
Wall Steel Duct, 

i-Ray Streaaing Through a Two-Legged, Thick- 
Jan I46(. L. B. Gardner, A0663563 

The purpoae of this study waa to deteraine the validity 
of aiaplified foraulaa for calculating the protection 
againat atreaalng neutrons and gaaaa raya afforded by thick- 
wall ateel ducta. The preaent report suaaanzes the results 
of neutron and gasa-ray dose calculations by Albedo tech- 
niques and the results of gaaaa-ray dose aeasureaenta per- 
fonsed for s two-legged, thick-wall steel duct. Original 
data are preaented for: (1) the Monte Carlo calcualtion of 
neutron and gaaaa-ray streaaing. (2) survey aeter aeaaure- 
aent of neutron dose. (3) the aeaaurcaent of neutron energy 
apertra by foil activation techniques and subsequent calcu- 
lation of doae. and (4) the aeaaurcaent ol proapt gaaaa rays 
by a liquid scintillation detector and by pulae shape dis- 
criaination. The doae noraalixed to the dose at 1 ca in 
free air ia a coaaon paraaeter. allowing the inlrrcoapanson 
of the different experiaental and theoretical results. 

The work reported veriftea the seaieapirual loraujas 
of Song and Chapaan (or the calculation of noraalixed doae 
rates  resulting froa neutrons and gaaaa raya streaaing 
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Urotiak thick-wall itMl duett It U «lio tlMwa th»t 
OM/STATUT »4 OCU-C caaputcr ce4*« «t« coaal4«r*kly »or» 
pr*ris« tkaa th« Adonii co4» (or tlw IMW u>» of coaputer 
tlao. Coocrot« ducts or« •»»• to of (or tUabtly «or» pro- 
tection tkaa tklck-woll  »to«! duct». 

■-»• 
Lifkt louoiat* *or Do»p-Suba»ri»«c» Applirotioao - Port II. 
Hlalatur« Light«, Jaa I»»«. J. D. Starhi«, I. 0. Cr«y. 
ADM MM 

Proaauro vatsolo uaod la hydroapac* itaulotloa facili- 
tioo ro^uir« iatoraal lUoalaatioa oqulpaoat for aapariaoa- 
tal studioa that utili»» photo-optical UatruMntatioo or 
viaual ekaonratloa. Tkra« aimatur« da«p-suba»r(«DCo lighta 
»Itk power toputa of S00 or 6S0 V ot 120 V hav» boon found 
to p»tt»rm auccosafully at «itaroal hydrostatic proaauras of 
up to 20,0M pai at «abioot taaporataros fraa 70 F to 320r 
CooMrcislly avallakla eff-tko-aktlf «liss tubing, pip», sad 
reaction flasks arr utilttad ss tko transpsroat oavalopos. 
Tka doaigas are sack that tko light bousmga asy b» readily 
fabricated  ia a ooraally equipped aschiae ahop 

■-M4 
Hia   Design   for  Saall-Scalr   Hodals   of   Concrete   Structures, 
Feh  IM«, D.  S.  Puss, ADM49S» 

An ossily applied aethod of all design was developed 
for concrete« sultsklt for use ia «aall-acale awdel« of 
concrete structures, ty use of tko aethod, «Mdel coacrotes 
of sdequste workability caa be produced having ceapressivc 
«trength« rssgiag fro« 1,000 to •or* than  10,000 pai. 

Data oa aechamral properties wore collected for aedel 
coacrotes with portland ceaent sad gypsias coaaat bast«. 
These coacrotes had asiUaaa aggrrgate «lies of no. A (suit- 
able for aany aodel beaas sad coluaaa) sad ao. 30 (suitsble 
(or aodel slsks sad skolls). Csapsred to prototype coa- 
crotes of equal coapressiv« strength, the aodel coacrotes 
us ng opproitaately scslod sgkregstr were found to have 
«bout tko ssae «plitt ing-ter.«i le strength aad flesural 
strength, s lower elsstic aodulus ia coapression, sad, 
generslly,   s   higher   straia   st   aaiiaua   coapressive   stress. 

Described in tko report «re technique« for tko asnufsc- 
ture aad totting of sasll coacrote «peciawa« lafoiastion 
is given oa the site of tost spociaoa to use with a particu- 
lar aodel ss well ss oa tko age for tostiag the spociaoa end 

1. 

R-MO 
Iffoctt  of  Ilectncal   Power  Systaa Diaturbancea oa Selected 
Coaaunicationa    tquipaont   (U),    Jaa    IM*.    I    Ciorgi,    N.  H 
UJikara, A0SMS2SL, SICMT 

R-Ml 
Ziac Inorganic Silicates ss Protective Costings for Stool 
Decks of (losting Drydocks, In-Service Tests of 14 Costing« 
Isposed  (or  35 Nonths,  Jaa  1«M,  C. V.  Srouillotto, 
•MMMi 

Fourteen sine iaorgaaic silicate .ostings wore applied 
to steel deck ooctioaa aad work areas >f s flosting drydeck. 
Five poatcured liac inorganic stlicatt costiags satis(sctor- 
ily protected theee steal sar(sces lor 35 ao. Self-cured 
liac laorgsnic cosfngs g«ve, ia general, satiafactory 
protection  (or 25 ao. 

»•SCI 
Evaluation   of   Sil  Seat   Reflective   Points, 
Crilly,  AD26177L 

Jsa 1968, J. t 

Si« «kite paints «era investigsted to deteraine their 
ability to keep objects cool by reflecting the sun's best. 
Of tka ail, two specification paint« sad tka proprietary 
coating Peraacool perforaed sstisfsctonly. The high-priced 
proprletsry reflective paiat Plssticool did not show s 
sigoificsnt sdvsotsge over lower priced palate cooforaing to 
Fadaral Specificstion TT-P-MltA or TT-P-0055A or Peraacool. 

■•Ml 
iscteri« st Oceau-srsphic Statioaa Off Southern Csliforma - 
Population Dlatrlbutioa la Relation to Depth, Jaa IMS, 
J. S. Nurooks. ADMAtM 

Tka vertical distilbittiaa of bscteria aad itr relation- 
■kip to tka eavirouaental paraaatars froa tka surfsco of the 
sea to a depth of 12,000 ft «ss studied off tka cosst of 
soutkara Cslifornis aaar tka Ssnts Barbara Channel Islaads. 
Tka bacterisl populstioa varied rsadaaly «itk location aad 
depth. Tka highest bacterial count (12,000 par 100 al of 
seswster) «as found st depths between 2,300 and 2,700 ft ia 
tka alniaua oiygen «one Th- lowest auakar of bactaris 
(about 5 par IM ao of seswster) «as found aaar tka sas 
f.oor at a depth of 12,000 (t. Tka vsristlon of bacterisl 
populatioa deaaity «itk depth deal not seea ta be influenced 
by say single eavlronaeatsl (actac. This report alia pre- 
sents data oa tka bscteriologicsl analysis of sediaeat 
ssaples, a coapsrisoa ot tka Maker of bacteria present la 
ses«ster ssaplce collected Wh sterile bacterlologicsl 
ssaplars aad neastsrlle water ssaplers, aad incidence of 
(siluras of rubber CMpomati of bscteriologicsl samplers 

R-SA3 
Fast-Neutron Stresaing Through Concrete Ducts, Theoreticsl 
Calculatioas Using the Albedo Coacept Coapared «itk (ipcri- 
aental Results, Fob ISM, t. T. Song, ADMS003 

Aa a pert of NCEL's studies of shieldiag for personnel 
sketlan, f««t-neutron «treaaing through two-legged roctsn- 
gulsr sir ducts ia concrete was investigsted theoretically 
and eaperiaeatslly. This is the fiaal report on that inves- 
titation. 

In tko theoreticsl study of the problea the Albedo 
concept wss snployed, sad nuaericsl values of neutron dose 
in the second leg of ducts of vsriou« sises wore coaputed by 
IBM  1620 coapulrr 

la eiperiaenli, counting rate« of a sphericsl dosiaeter 
ware aessured in both the first sad second legs of the duct« 
described for the neutron sources naaed. 

Coapsrisons «how very good sgreeaent between theoreti- 
cal aad osperiaentsl results. 

t-SM 
Coaputer   Reduction   of  Dots   froa Engineering  Tests   on  Soil« 
and   Oceaa   Scdiaeats,   Fob    196«,   N. C.   Niroaaka,   AOMeJIl 

Because of the treaeadous quantity of data genersted 
froa teats of ecesa floor sails, NCU has utiliaed the ISN 
1620-11 coaputer to lid in data reduction. Thirteen pro- 
graao «ere «ritten ia Fortran to reduce the data aad to sid 
in tka snslysi« of the test results. The uee of these 
prograae «ad sssociated coaputer technique« affords the 
benefits of convenience, econoaqr, sccurscy, aad speed in 
data reduction. This procedure has also reduced the effort« 
required in prepsriag the results in s for« suitable for 
puklication. In sdditioa, further saslysis of tke test 
results is (scilltsted by the (set thst tke reaults sre 
slready catalogued on cards. 

R-MT 
Finite   Eleaent   Anslyses o( Solids  of Revolution,   Nar   IMS, 
S.   R.  Taksksski, S.  B.  Dong,  ADM723S 

TWo finite slaaeat coaputer prograas sre described in 
tkia report. The progrsa« are quite genersl sad are appli- 
cable to s auakar of different problaas, including asay 
«kick aay be encountered by tke U.S. Nsvy in building deep 
ocean structure«. Tke thin-shell solid-of-revolution pro- 
graa caa be used to saslyie both tke saisyaaetrically sad 
tke ssyaaetricslly losded skell coapossd of aa arbitrary 
nuaber of beaded layers, seek «itk « different thickness sad 
different   elastic   ertkotrepic   properties.     The   thick-well 
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aol ul-ot - rrvülut ion prugr«n i «n ■»> lüflsod^tr only «n «rbi - 
lr«rily «Hisyvwt ncally loaded body ut revolution. A 
»«aplr problr« Li lulvrd tor r-j.h ol thr two toaputer pru- 
Ktj«>   prrarnted   in  this   report 

l-SM 
Ne«»ureMent   of  Airfield  HarklM NiM   Fltlibility,   Har   Wt>H. 
E    S.   n«tsui.   K.   W.   Driftko.   AlH.(.;:u 

A Method foi dele rat nine ^^ elongat ion ol t ree p«iiu 
(i LMS I k di siutifd. The aethud ii »ore precise thsn the 
ASm Jin I Kedet«! ttst »tandsrd aethodi whuh use the Nsndrel 
test , 411.1 it provides s «ore clMfCUt ditlerentistion be- 
tween  different   lostinji   f i las 

A ststistusl snslysis w^s perfuraed on 10 esperiaentsl 
Jirlield «IJI i h i ii« psints USIIIK dsls Iroa the tree-tila 
peri ent-elongst ion tests snd f roa |)ertorastue tests of thr 
ssac lostints exposed in the field. The results induste 
thst there is * definite (.orreUtton between the penent 
elongstion (flexibility) «nd the field pertorasme of air- 
field aarkniR  paints. 

H-S6<* 
Neutron    and    Ga«sa-Kay    Streaainit   Throuith   Thin-Steel   Shelter 
tntraiueways,   nar   1468,   I.     H     Gardner.  ADboTJ^b 

Neutron and gaaaa-ray streaaing through a thin'Steel, 
two-le|(Kr^ ducted entratueway was studied, and the dose rate 
st di Merenl posit ions in the duct was aeasured anu calcu- 
lated by several different techniques. The results were 
used to deteraine the protection «fforded by a duct of this 
type, and they were coapared to siaitsr results obtained 
(roa ducts having thick steel or concrete walls. The Albedo 
t. j K u 1 a 11 ons we re f ound to be in good ag r eeaen t with the 
Monte Carlo calculslions and the experlaenta1 aeasurraent s 
It was also found that cone retf ducts provide siightly 
greater attenuation of radiation than do steel ducts. 
Siaplified '.•lanlst were developed to provide crude approxi- 
aatton«   to   **t  solution  of   an  uptiaua duvt  design. 

R-S70 
CaU ulat ing    the   Dose    Van at ion   of   Kast-Neul rons   St reaaing 
Through  an   Iron Duel,   Har   1468,   Y.   T    Song,   AI)667224 

The dose vsrution of fast -neutions st reaaing through 
sn iron duct is coaputed by using the concept of the differ- 
ential dose Albedo. The basic concept of the differential 
Albedo is 11 sei f studied and is used to fo rau late the neu- 
tron  lranspürt   e^ustion. 

The Albedo aethod developed in this report and the 
Honte Car lo aethod are used to obtain nuaencal values of 
the aulticol 11sion absorbed dose in the firsl and second 
legs of an llxll-in. iron duct along the centerline. Coa- 
pansons are then aade between the vslues obtained by both 
aethods.     Results show  good  agreeaent. 

R-571 
Soil   Behavior Around  Lateially   Loaded Files,  Apr  1968,   H.   L 
QiU,   AD6678J3 

K i r 1 ■! tests we re perfo raed to study the horizontal 
load-displaceaent characteristics of natural soil deposits 
and to associate these characteristics with the behavior of 
laterally loaded piles. The ultiaate objective of the tests 
was to ac(|ui re intoraa*: ion essenl isl tor the des ign of 
laterally Loaded soil-supported structures. Three toil 
conditions were considered: (1) bay aud with a desiccated 
crust in iks natural dry state, (J) bay aud subaerged within 
the area of testing, and CJ) a hydraulic fill of granular 
aatenal classified as SP by the Unified Soil Classification 
tystea. Segaental pile testa were perforaed with three 
sizes of laterally loaded segaents and at various depths 
below ground surface m the bay aud. (Siailar tests in the 
hydrsuUc fill were cov.*red in a previous NCEL report.) 
lateral load trsts on full-scale piles froa 4 to 16 in. in 
diaaeter  were  perforaed  at   each  test  site. 

Theoretical inforvation, available soil data, and 
results of the segaental pile testa were coapared and coa- 
bined to establish representative lateral load'displaceaeot 
relationships for the soil at any depth at the three sites 
by using rectangular hyperbolas. Theoretical predictions of 
the response of laterally loaded piles were aade using these 
relationships, and the results were coapared with data 
obtained during ÜH lateral load tests on piles. Expenarn- 
tal    data    and   theoretical    predictions    coapared   favorably. 

R-^72 
Photoelaatic     Investigation     of     Stress     Concentrations      in 
Sphere*Cy 1 inder   Transition   Regions   -   Including  a   Coapanaon 
of    Results   Froa   Photoelast'.c   and   Finite   Eleaent   Analysea 
Apr  1968.  J    K.  Takahashi,  K    Nark. AD6678a4 

This study investigates stress distributions in sphere- 
cylinder transition regions of externally piessurised thick- 
walled vessels. It coapares data deterained by two differ- 
ent approaches, photoelastic analysis and finite eleaent 
coaputer prograns. These approaches afford a capability for 
analyzing coapluated deep ocean structures that it of 
considerable   interest   lo  the U.S.   Navy 

Two sawll-scale epoxy aodels of the prototype struc- 
tures were loaded by it- and 10-psi external pressure at a 
critical teaperature {290 K) and then the stresset were 
frozen by cooling the aatenal. The firtt aodel hat rela- 
tively thin walls (cylinder diaaeter-to-wall thickneta 
ratio ■ IS), and incorporated 60% balanced opening rein- 
forcea^nl at the transition. The aaount of reinforceaent ia 
expressed as a percentage of the aatenal reaoved froa the 
vessel shell to fora the opening. The reinforceaent it 
bslanced when equal aaounts are placed on the intide and 
outtide of the vessel. The second had a cylinder diaaeter- 
to-wal 1 thickness ratio of 4, and 6Vt balanced opening 
reinforceaent. After stress freezing, the aodel» were 
sliced longitudinally and tranavertely and the aeridional 
and rircuaferential stresses were deterained photoelatti- 
cally with a diffuted-light polaritcope. The photoelaatic 
solutions were used to verify the at rettet calculated by 
finite eleaent coaputer prograat. Excellent correlation wat 
obtained for the coapanson of aeridional and circuaferen- 
tial turface stresses by the photoelaatic and finite eleaent 
procedurea. 

R-W3 
Dynaaic   Properties   of   Saall,   Clear   Speciaens of Structural- 
Orade  Tiaber,   Apr  1468,  J.   R.   Keeton.   AD6684a7 

About 300 static and 1.100 dynaaic teats were aade on 
saull, clear speciaens of Doublaa fir (coast type). Green 
speciaena and dry speciaens were tested in shear parallel to 
the grain, bending, coapresaion parallel to the grain, and 
coaq>reBtion perpendicular to the grair. Green tpeciaent 
showed increases in dynaaic strength values, with the excep- 
tion of aodulut of elasticity in bending. Dry tpeciaent 
showed increates in dynaaic strengths over static strengths 
in shear, coapression parallel to the grain, and coapresaion 
perpendicular lo the grain. In bend-.ng, the strength of dry 
speciaens was drastically reduced at the higher rates of 
dynaaic loading. l'.t bending tests on green speciaens. the 
aodulus of rupture at speeds (or strain rates) correaponding 
lo lapact and blast loading was a aaxiaua of 54% greater 
than the NOR at static speeds On the basis of theae 
retultt. it was concluded that conventional increased 
strength allowances for lapact loading are exceaaive by aa 
auch aa  46%. 

R-574 
Expenaental FH Multiplexing Tranaponder Sytten for Keaote 
Radio Control and Teleaetenng, Apr 1968. S. J. Wooten. 
L.  J.   Elliott.  S.  L.  Phelpt, AD669114 

An experiaental KM aultiplexing tranaponder systea was 
designed to trigger the ventilation closure valvea of pro- 
tective   shelters   at   toon  aa   the   overpressure   produced   by   a 
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nuclear blast 1* detected by a preaiure transducer. The 
systea would provide coaplete protection for shelters lo- 
cated 12,000 ft or «ore froa the target. 

The aystea consists of five FM aultipleiins trampen- 
den traoaaitting five channel! of FH data to the central 
receiver, one channel at a tiac, with each tranaponder 
initiatini the next tranaponder tranaaiaeion. Only one 
carrier frequency is uaed regardless nf the cjaber of trans- 
aitters. Also, since the tramponders tranaait data only on 
interrogation, battery life is greatly increased. 

The flexibility of thia battery powered systea, its 
ability to accept a wide variety of eaergency inputa, its 
fail-safe design, and ita low coat aake it suitable for a 
wide variety of data tranaaiaaioo applicationa. 

R-575 
Schottky Eaiaaion in Tbin-Fila Diodes, Apr 1968, R. D. 
Hitchcock, AD668694 

Teaperature-dependent current-voltage (I-V) character- 
istics have been observed in a new type of thin-fila diode. 
Plota can be fitted by atraight linea which show that 
Schottky eaiaaion ia the doainaot current-flow aechaniaa 
over the tcaperature range of 190K to about 350K. Barrier 
thicknesses were deterained by high-frequency capacitance 
aeaaureaenta. Relative work functions, between the aluainua 
and lead filaa, were found to lie between 0.2S and 0.50 eV. 
One of the diodea waa teated at 60 Hz for 124 hr without 
causing s significant change in the ahape of the I-V charac- 
teriatic. It ia concluded that noainal refineaent of the 
fabrication technique will lead to a varistor thin-fila 
diode which ia inexpensive snd which has long-tens stabil- 
ity. 

R-576 
Phase II Testa on Shallow Unreinforced Concrete Shells, Hay 
1968, R. J. Taylor, J. R. Allgood, AD670739 

The reaulta of teats on 17 aodel shells sod three Isrge 
shells sre reported. The aodel shells were approxiaately 
19x19 in. in plan, and the lar»e sheila were approxiaately 
8x8 ft In plan. 

Four aodes of fsilure were noted in the experiaents: 
edge besa splitting, peripheral ahear, transitions! bud- 
kling, snd aechaniaa developaent. Conditions under which 
the vsrious failure aodes predoainste are discussed. An 
spproxiaate relation for predicting the buckling load of 
saall shells ia propoaed. 

The sagging aeabrsne technique wss found to be s siaple 
aethod of casting shsllow shells of saall diaenaiona. The 
reaulta of the teata indicate that shallow funiculsr shells 
constitute a atructurally sound systea for floors snd roofs 
of conventional buildings and for special uaea auch aa the 
decka of docka. They arc expected to be particularly uaeful 
where a large load capacity is required. 

R-578 
Snow Noveaent - Drift Control for At-Crade Caar,is, Nsy 1968, 
N. S. Stehle, AD668993 

Snow aoveaent in polsr sress crestes logisticsl prob- 
leas for st-grsde, or surfsce, caaps in areaa of positive 
aoow accuaulation. Snow drift studies, which were aade over 
a 4-yr period around a single unprotected building and 
around a cluater of buildings in sn sres of positive snow 
accuaulation on the Ross Ice Shelf nesr HcHurdo Station, 
Antarctica, showed thst st-grsde csaps will eventually 
becoae covered with drifting snow. Drift control aessures, 
however, can be uaed to increaae the usefulness of such 
caapa. 

The drift control aeasures developed n this ieport, 
which cover proper building orientstion snd caap Isyout witn 
respect to the swjor stora winds, csn be used to iaprove 
access snd reduce asintensnee for at-grade caapa in sress of 
drifting snow. In sddition, aobile foundstions should be 
used for sll buildings to facilitate caap moves when snow- 
drift becoaes excessive, snd saall csaps should be built on 
elevated snow plstforas to extend their useful life. 

R-579 
Liait Gagea for Measuring Wind Velocities, Hay 1968, P. J. 
Ruah, R. L George, AD6694S5 

Field atudies sssessing the dsaage csused by hurricane- 
force winda have revealed a need for siaple aethods to 
deteraine wind velocities csusing structursl dsaage. Devel- 
opaeit of liait wind gage concepts is described. Two con- 
cepts, serodynaaic cones in snsys snd omnidirectional 
venturi with recording asnoaeter, provided consistent air- 
atreaa velocity readings in wind tunnel tests. It is recoa- 
aended that unite of the serodynsaic cone srrays snd of the 
oanidirectionsl venturi devices be installed for evslustion 
st several sites where rec> rding aneaoaeters are available 
and high winds have been experienced. 

R-S80 
Hydraulic-Pneuaatic Floating Fender 
1968, D. A. Davis, AD67047S 

Finsl Evslustion, May 

Two experiaental hydrsulic-poeuastic floating fenders 
for s wharf underwent in-service tests st a moderately 
exposed harbor (Sao Diego, Calif.) and a protected harbjr 
(Port Hueneae, Calif.) froa Har 1963 until Get 1967. Each 
fender consists of a wood-steel-plaatic bulkmad 50 ft long, 
1 ft 8 in. wide, and 7 ft 3 in. high fronted by two air- 
filled and two water-filled rubber bags, and chains with 
weighta to aaintaio the total saseably in position. Com- 
bined initisl snd aaintenance coat is high, but the fenders 
sre considered to be cost-effective in sheltered locstions, 
and to a lesser extent in exposed locstions, where mechani- 
cal daaage to ships and aarine fouüngs are significant. 

R-S77 
The Padlock Archer - A Fixed-Poirt  Anchor  Systea, Hay 1968, 
P. A. Dantx, AD669113 

The objective of thia study waa to investigate the 
feaaibility of coabining propellant-actlv^ted eabedaent 
anchora and a atructural fraae with bearing pads to provide 
s fixed-point, deep ocean anchorage ayatea. The work waa to 
include the conception, design, fabrication, and evaluation. 
This report deacribes the reaulting device, tensed padlock, 
discusses ita developaent, and docuaents the field tests and 
reaulta. 

Essentially the padlock ia a tripodai fraae terainating 
in 6-ft-disa bearing pads that are locked to the acafloor 
through activation of 20,000-lb (noainal holding power) 
eabedaent anchora, one per bearing pad. Shallow water testa 
deaonstrated that tht coaponents are operationally coapsti- 
ble aa a ayatea and that the eabedaent anchors can be deto- 
nated singly or aa a group. A Halted nuaber of teata 
ahowed the reliability of the coaplete ayatea to be low, 
aainly because of the perforaance  of the eabedaent anchora. 

R-S81 
Antenna-Wire-Supporting  Boons  Subjected 
Vibrstion, Hay 1968, R. H. Chiu, AU675031 

to  Wind-Induced 

Wind-induced vibrations of Wullenwebber sntennas snd 
reflector-wire-supporting booas were studied. The objective 
of the lovestlgstions wss to develop aethods for reducing 
the high-aaplitude vibrations of the booas snd the high-band 
antennae by modifying the existing antenna systems or de- 
signing new systeas. Instruaented vibrstion tests were 
conducted on five existing sntenna systeas in order to 
establiah the dsaping fsctors and natural frequencies of 
representati-'e antenna booaa. 

Wind tunnel tests were conducted to deteraine the 
serodynaaic effect of varioua configurationa of exiating 
booaa. Reaulta Indicated that aharp corners of rectsngulsr 
sections and flanges oi circulsr sections have detriaentsl 
effects on the serodynaaic responses of the systea. Reaovsl 
of sharp corners or attachment of rounded gloves or fsirings 
on the corners were found to be satisfsctory solutions to 
the problea. 
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Antrnni-Hire-iupporting boo« wir* aubit itutrd by 
»quivalrnt ■vitrai ol brass on tlaatir fo-jndationa in thr 
analyait for wind loadinf. Coapariaont of varloua ayatma 
wrn- aade by varying ihr atiifnaaa, daaylni, and thr aodului 
of alaatir fouodatlon. 

■•Ml 
Inllucnii- of Soil Hodulua on the Behavior of Cyliadara 
Bui.i-d in Sand, Jun 1«68, J. R. Allgoo.t, J. B Cinni, T. X. 
Lew.  hDblOkn 

txpcriarnlal and thcorrtical rcaulta are given that 
provide infonaation on the influence of aoil prepertiei on 
the behavior of buried cylinder! whoac aaei are parallel to 
the eurface. Sand Type, aand denaity, and cylinder atiff- 
neaa «ere varied in 12 sta.ir teata on S-ui -dia« thin*aetal 
cylinders The atiffneaa of theae cyllndera waa leaa than 
that uf othera in thr literature for which coaplete inforBa- 
tion on aoll propertu'i waa  available. 

The aain contribution of the reaearch presented ia that 
it provides a unified aethod for deteisilning deflections and 
the critical buckling load, both of which are baaed on thr 
one-dlaensional confined coaqireasion aodulua awaaured in a 
atandard laboratory teat. Thia has not been done hereto- 
fore. Alao, a relation for arching across buried cylinders 
is given wl.ich peralls coaputation of the tbruat at the 
haunches- Another festurr of thr work is thr devr^opaent of 
a SMtrix solution for detrnaining thr interface preaaure 
diatribution fro« aeaaureawnts ol straina in the cylinder. 
Thua, in effect, the cyllndera can be used aa biaaial aoil 
pressure sensors. 

»'in 
Protertioa    of   Noonng   Buoys  • Part   XI. 
(I mil) Rating Inspection,  Jun 196S,  R.  W. 

Results   of   Tenth 
Dnsko, AD(34980L 

R-SS3 
lisr  of  Hagnrta   in  Marine  Salvage, Jun  1968, 
Ceorgr,  AD83S040L 

J.   Quirk,  R.  I, 

A atudy waa aade for the SupSalv NAVSH1PS to dcteralne 
thr usrfulnrss of aagnrts in undrrwatrr applicationa. A 
literature sesrch indicstes that large electroaagneta are 
useful for salvaging (rrroua cargoea in ahallow water. They 
are of little value In deep water aalvage becauae of the low 
payload-to-weight ratio and the difficulty of poaitioning an 
eleclroaagnrt at the end of a long line. Teata of 6- to 
3-lb peraanent aagnets on a ahip'a hull ahowed they had 
underwater holding forces of 40 to 100 lb. These values 
indicate such aagneta are uaeful for securing divers snd 
tools  to underwater  ferroua objecta. 

R-584 
Static    Load   Tests 
Karrh, AD8H20JI. 

on   thr si   Pontoon,   Jun    1968,    B    R. 

This rrport rontaina Inforaation fron the engineering 
teats sude on the 90x28sWt Aaai pontoon. Static loada 
iapoaed on thr orthotropic rib structural aeabera Included 
aiaulated whrrl and ailltary tank loads. Electrical reala- 
tance atrain gagea aounted on selected aeabera were uaed to 
aeaaure resulting straina in the atructure. lach teat 
repreaented a aingla wheel or a aingl* tank track at a 
apeclfic location on the pontoon deck. By aeana of auprr- 
positlon of aesaured stresses, those stresses which would 
have resulted fro« dual  loada were derived. 

Strain gage data Indicate an Aasho H20 wheel losd 
(16,000 lb on each of two rear tirea at a 6-ft spacing) 
produces a aaaiaua atreaa of 23.000 psi. A 60-ton tsnk losd 
produces s aaaiaua atreaa of IS,000 pal. In each caae the 
aaxlaua atresses are principal atresaes along the longitudi- 
nal axis of the orthotropic riba, and they occur at the 
interior supporting disphrsga aa s result of bending aoaent 
in the deck structure ss the losd is distributed to other 
parts of thr barge. The Aaai pontoon waa atructurally 
adequate   for   the  static   loadings   iaposed during  the  tests. 

This Is the eleventh and final repert of a series on 
the protection of aoorlng buoys. Twelve butys were given 
their tenth rsting (sfter a aaxiaua of 6i mo of service to 
the Fleet) for extent of coating deterlorstlon, corrosion of 
steel, snd fouling. Three other buoys had previously bean 
reaoved froa teating in San Diego Bay because of advanced 
deterioration. The coating ayeteaa were rated good on three 
buoys, good-fsir on six buoys, fslr on two buoys, snd fair- 
poor on one buoy. Csthodlc protection with line snodes 
resulted In considerably less underwater ruat on protected 
buoys than on the unprotected control buoya. Epoxy patches 
on localised daaage to buoya afforded protection for aa long 
■a J yr. 

Two aeta of 13 ateel panels each, coated with the 
ayateaa uaed on the buoys, were rsted sfter i yr of exposure 
in Ssn Diego Bsy snd Port Hueneae Harbor. The condition of 
the panel coatlnga waa generally better than that of the 
buoy x. itmgs, snd sll coating systeas rsted sn good or 
good-fair on the buoys were aaong those rsted highest on the 
panela. On buoya coated with antifoullng palnta, no detect- 
able antlfoullng property reaalned after 20 ao, but on both 
aeta of panela, two antlfoullng palnta containing cuproua 
oxide   were   still   appreciably   reducing   fouling   after   i yr. 

R-S86 
Heat   Transfer   at High Pulsstlng Frequencies   In  s Pulse-Jet 
Engine, Jun   1968,  E.   J.  Beck,  AD83563BL 

A review of the recent litersture on enhancing forced- 
convection beat tranafar by lapoaing s pressure pulse indi- 
cated that If the changes in pressure were great enough or 
at high enough frequenclea, aaterlally higher coefficients 
could be expected then for the saae aaaa flow ratea In 
ateady flow. No experlaent waa known which used sufficient- 
ly high pressures or frequencies to give real advantages. 
Tests were aude on a snail pulse-Jet engine which showed 
Incresses in heat tranafer by a factor of about A. Further, 
the engine proved to be a uniquely good burner la that no 
auxllltarles beyond a stsrting spark were needed. Several 
possible practlcsl appllcatlona of pulae-Jet burners for 
purposes other then propulsion sre suggested. 

R-587 
Desalination   Proceaaea   for   Htlltary   Application,   Jun  itot, 
J.   S.  Willlau,  A.     .  Hodgson,  AD83S387L 

This report suaaanzrs the deaallnation proceaaea 
currently available which lend thaaselves to ailltary appli- 
cation. Haabrana procrsses (electrodlslysls and reverse 
oaaoais) snd thetasl processes (aultistsge flaah dlatilla- 
tlon and vapor coapreaslon distillation) are explained, and 
exaaples of the use of esch type of equlpaent are cited. 
Deaign criteria are given for lultiatage flaah dlatlllatioa 
unite utiltaing waate heat froa dieael gencratora. An 
optialsation procedure Is slso given for slailar unite uaing 
direct-fired boilera. 

R-S88 
Behavior    of    Spheri<al    Concrete   Hulls    Under    Rydroatatic 
Loading- Part     111,     Relationahlp     Between    Thickaeas-to- 
Diaaeter   Ratio   and   Critical   Preaaurea,   Straina,   and  Water 
Penaeation     Rates,     Jun     19M,     J.  0.     Stschiw,     X. Hack, 
AOS3SA92L 

Blatten hollow concrete spheres of 16-ln. 00 were 
subjected to external hydrostatic preaaure to Invrstigatr 
the relationahlp between the apherc'a ahell thickness sad 
(1) its critical preaaure, (2) peraeabllity, and (3) atrain 
Mgctladg. The shell thickness of the spheres varied froa 
1 ia. to 4 in. in I-in. stepa. All aphere* were caat from 
the aaae concrete alx, cured under identical traprrsturr and 
aoisturr   conditions,   snd   tested   in   the  ssac  aaaaer.     The 



:* 

ttrength of concrete in the spheres «t the tiae of testing, 
■■ established by uniaxial coapression tests on 3x6-in. 
cylinders, was in the 9,000-lo-U,000-psi range. The criti- 
cal pressure of waterproofed hollow concrete spheres was 
found to be approximately a linear function of the apheres 
thickness. The spheres iaploded at pressures froai 3,240 to 
13,900 psi, depending on their thickness. Concrete spheres 
perveated by seawater failed at hydrostatic pressures 30% to 
15% lower than identical waterproofed spheres. In all cases 
the stress in the spheres at the tiae of iaplosion was 
considerably higher than in concrete test cylinders prepared 
of the saae nix and of tL«* sasw curing history subjected to 
uniaxial coopression. The resistance of concrete to peraea- 
tion by seawater into the interior of nonwaterproofed 
spheres at 2,000-psi hydrostatic pressure was found to be an 
exponential 'unction of shell thickness. The rate of flow 
into the spheres interior ranged froa 6.1 to 0.197 ml/day/ 
ft sq of exterior surface, depending on the thickness of 
shell. 

R-589 
Eawrgency Fuel Substitutes for Spark-Ignition Engines, Tests 
Show That Avgaa and Mixtures of Avgas and Diesel or Turbine 
Fuel Can Effectively Power Spark- jnition Enginea, Jun 1968, 
P.  J.  Daly, W.  W. Watson,  AD83S513L 

Froa tests conducted in San Francisco Bay on variously 
shaped objects having subaerged weights of up to 22,200 lb, 
an eapirical foraula was found which described well the 
breakout  force  requireawnt. 

Results yielded by the eapirical foraula agreed very 
well with a coaplicated theoretical procedure based on an 
iterative solution of a luaped paraaeter model of the ocean 
bottoa. Solutions were obtained for various load conditions 
and bottoa (object) geoaetries. 

R-592 
High-Frequency Power for Fluorescent Lighting, 
L. J. Elliott, S. J. Wooten, AD837554L 

Jun 1968, 

Hi^h-frequency power for fluorescent 1ighting offers 
aany advantages over the standard 60-Hz frequency, such as 
reduced operating cost, less heat per lumen and, froa 400 Hz 
to about 5 kHz, less radio frequency interference. 

Econuaic factors, however, require evaluation since it 
aay take several years to recover the cost of changing over 
froa standard frequency to high frequency even with saall, 
relatively low cost converters. When a 400-Hz power supply 
with sufficient capacity is available, the benefits of high 
frequency can be obtained with auch less initial Investment. 

| . 

Under eacr|ency m coabit conditions, •otor gatoUne 
for spark-ignition eagines My be temporarily unavailable, 
or at best in short supply. To deteraine the feasibility of 
substituting other fuels (avgas-115/145 aviation gasoline, 
Df-2 diesel fuel, and JP-S turbine fuel), or mixtures there- 
of, {or aotor gasoline, NCEL operated three Hercules water- 
cooled engines and one Wisconsin air-rooled engine (all of 
the* coupled to generators) on avgas-llS/14S or mixtures of 
avgaa-115/145 with DF-2 or JP-S. The teats prove' conclu- 
sively that engines of this type can be effectively operated 
on auch fuela for «oderate periods of tiae. Specifically, 
100% avgaa-115/145, a aixture of 201 DF-2 plus 801 avgas- 
115/145, and a aixture of 301 JP-5 plus 701 avgas-115/145 
were found to be satisfactory substitutes for aotor gasoline 
for the periods of test operation (300 to 500 hr). 

R-590 
Dose ffcaaureaents of Gaaaa Radiation Streaming Through 
Concrete Ducts With and Without Lead Liners and Through 
Corrugated Steel Ducts, Jun 1968, J. H. Chapman, T. R. Tree, 
AD837087 

Dosiaeter aeasureaents were taken in a 3-ft, two-legged 
concrete duct, with and without the presence of lead sheets 
covering the bssic scattering areas in the corner, to deter- 
mine the effectiveness of lead sheeting in reducing gaaaa 
radiation. For cobalt 60 radiation, the lead sheets reduced 
the dose rate in the second leg of the duct down to 46% of 
the dose rate aeasured in the second leg of the duct without 
lead sheets, and for cesiua 137 radiation the reduction was 
down to 36%. Calculations were aade to determine the effec- 
tiveness of the sheets in different size ducts, and compari- 
sons were aade with other aethods frr reducing radiation. 

Measured attenuation factors for a circular, thin- 
walled, corrugated steel duct were coapared to valuea calcu- 
lated by a staple coaputer prograa for a square, thick- 
walled steel duct. It Appears that the coaputer code can be 
used to approximate attenuation factors for a corrugated 
steel duct. 

R-591 
Ocean Bottoa Breakout Forces - Including Field Test Data and 
the Oevelopaent of an Analytical Method, Jun 1968, B. J. 
Muga, A0837647L 

Theoretical and experiaental studies were conducted in 
order to arrive at soae appropriate engineering estiaates of 
the force required to extract bodies of vsrious sizes and 
shapes froa the ocean bottoa aedlaents. A review of the 
literature    concerned    with   breakout    forces    is    presented. 

R-593 
Freeze Protection for Freshwater and Sanitary Piping Under 
Open Piers, Sep 1968, N. P. Oldson, S. L. Phelps, AD841105L 

Piles carrying freshwater or sewage are often exposed 
to severe weather conditions under piers and therefore must 
be protected froa freezing. NCEL has studied the problems 
associated with freeze protection of piping systems, re- 
viewed wealher data for U.S. coastal cities having tempera- 
tures coaparable to those of nearby Navy installations, 
conducted cold chaaber tests on several freeze-protection 
systeas, and developed freeze-protection criteria for ex- 
posed piping systeas. Results of these studies indicate 
that freeze protection can best be obtained with conducting 
aineral electric heating eleaents insulated with polyure- 
thane foaa and protected with a covering of asphalt- 
iapregnated felt coated with asphaltic aastic. In the 
Colder regions, heaters, insulstion, and protective covering 
are required. In regions of aoderste winter cold only 
insulation and protective covering are required, and in 
regions having very mild winters, no insulation, protective 
covering, or heaters are required. 

R-594 
Layered  Permanent  Systems - Analysis  Related  to  Design 
Procedures, Sep 1968, J. P. Nielsen, ADB4U01L 

Theoretical and experiaental studies relsted to the 
developnent of a thickness design procedure for airfield 
paveaents are discussed. The pavement is treated as an 
elastic layered half-space and the moduli of elasticity of 
the paving materials as the primary design factors. Equa- 
tions and influence charts derived froa the application of 
elaatic theory to two- and three-layered systeas are used to 
interpret the experiaental plate-bearing data. Values of 
the aodulus of elaaticity are presented for three base 
aaterials. It is shown that the modulus of elasticity 
depends upon the quality of the base, its depth and density, 
and the stiffness of the contiguous subgrade. The principal 
failure modes observed in flexible paveaents and the suit- 
ability of the triaxial test as an adjunct to pavement 
design are discussed. A suggested revision in the current 
Navy paveaent design procedure is presented. Recosssenda- 
tions for continued research related to layered theory 
paveaent uesign sre also included. A thickness design 
criterion for port land-cement-stabiIized sand bases is 

presented aa part of this study. 

c 
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M.t 11 i -.1  m,    I Lmti   Pt-s.tl MIJI ton   In it    Ut i I I < mit   IS f.r i   lit* iin 4- 

Aim.«i CM 
S       W| II urns ,     A      S       H^I)lM<ii, 

t i .'lit   Uif    iMtVI iit>t    iiih|)r« lf«l    111 rt    t iir   tent   pClied.      Thr 
i ckiilt !>•     DI     the t*vj UiJit ion     »liownl    iut    jilvrrtt*    opri«l urn« I 
t tm 4i tf r i M ii M iii.i  i ti it   t hr  anchon  |Mrfonwd «it Isfsctoi - 
ilV 

A BHliiitABf 11 jkh tvaporatoi ui 111 / mit diasvl |ea*rft" 
tor    w i v|,     !(.■ ii    ti.ii   hrrn   .Irvr 1 opril   lot    ilm«! iiul ion        At t t-i 
prvltsiMry ■■\|" i immi »i BtudtvB, * umt WJK ronstructffd to 
>>}ii'i«ti- > oui inuoitii lv I ■ t>M ä varlabtv in ii   MU|i|tlv   »ni produce 
b*t«f*vn 2,^00 Jii>t (1,000 K^.l ol I . rshta.ttri . lul.ist .k;, hillir 
11 AUK t n i ti tutOMl u «I I v i ini' I it . >! hv Irvt* I t ont ■ ol Irr» in 
c«! h   ■(«§•,    l Im-,   rl iMitiAt uiK   t ti.     nrt'il   foi   in inn . 1   | out i ol   ot 
tin1   unit   M   id'"   HfiifiAtoi    I,.,i.l   .«tnl   lim. <■   licit   oiit|nil   vrtiirH 
Al I -4 i .UM i iiitHi     i oiikt ( m t ion     h.ts     i rilin rA     i oi rofc ion ,     4iul     t hi* 
unit    w^k   p*rfoivtd   utlifactorHy   dui >IIK   loati i \ i' ■.,»i 
fHi<r i iMrnt J I   .lit  i   4ir   tiulu.l..! 

K-S*it> 
lO-kV   I'nlitf   '»fun Aior   '   l'ii l -•>    Trut    on   Autoilm   Ki 1 tn   IVMOII- 

•iraloa Goooratoi CapabiUty, Srp  i^nft,  1     )    Klliott,   1    n 
Kajitur«,  n    N     Saith,   AI)tl<*llN^L 

Thii roporl ilrm i itifk a ni*wl v drvr lope*! pulf r voltage 
gonorator whuh providoa ui* to 10 k\' ot 2-, 10-, ami lOO-^i 
■Ot pulaa voltage lli.-x piiltit*H tan t>i' sn|<i-i imposril at any 
I'll iv,- anal«* on t hr hakr 00-H/ |»oi»fi JM OV nlfil to opn .d v thf 
test . i. HI Irtit N with Ihift Hfnrr at ot mAkv foaatbl* ' «oir 
acruratr ilrtrnatnii ton oi t hr pnlnr rmponat bohavlor ol 
tmt 11rnft uinln ftporallonal coAdlttoiia bocauat pulaa toat" 
IIIK     in    porfonaod   with   ihv   tritt     itrm    tittly    rnri)(i/rtl To 
i 1 I nut i 4t r Ihr typ* o| mtoitatton obtalnoblOi trsl data on a 
radio* 11 rtjnrm v    mln Innti r   au||proaa inn   ant odlR   pown     I mr 
1111. i    ift   proaratod.     U   waa   found   ( M that   thtH   typo  ol 
11 It n dovolopa Ii i «Ii i (ninrni v OOCll latory volt ajtrft at thr 
oniput whrn t hr input hO-H/ pown i out 4 inn 4 pulur volt agr. 
(2) thoa* oaci I latory yoltagoa i on id t»r ■u^roaaod hv plat- 
ing ( apat itaiu r acrosa thr t i It r i input ami output , and 
( \) I 11 tr i » i an hr drKtgnrd to br I rrr oi high- 11 ri|urni y 
out i Mat oiy  volt 4grii. 

Orrp    Ot tan    l't>wrr    Syntr«», Srp     I'M.S,     K.      Hioigi,     MiH^CHtl 

Thr oh )ri t tvr ol a atttdy pi ogi j« on drrp IM ran powri 
11411 KMi ft*ion nyfttrM» W41 tn drtrminr t hr trt hin .1 and 
I'IOUOMU traNihiltty ot 11 4iihni 11 mg oloctrical powrr ol IÜ, 
100, too. 1,000, 4nd 1,000 kW to otran doptha ol ftOO, 2.000, 
6,000,    10,000,   IS,000,   and   JO,000   It 

t.nv i loiiMrnt 4 I i ondt t ton« ol thr *ra and thr i r affect a 
on ii.r r Iriarnl s ol 411 nndri Kr4 pown Mynt r« air diacuaaod. 
VAI toua pown KyHlr« COMeopta air dovolopod 01.1 rvaluatrd in 
thr roport IVk ign appi aa< hr» «ml rotated ft lud irk tiHrd m 
thr arlntion ol Ihr «out initt rtlntivr nyfttrM loiurpt» are 
pi rsrntrd, 4N 41 r prr 1 tomaiy dnt ignh ol a Irw Nr In t rd 
loturptft Kn oMHrndrd     piogiaM»      toi      thr     nrvrlop«rnt      ol 
ayatOB rlrwrnt* loiiHidnrd hryond thr htatr o| thr art arr 
a IKO   uu ludrd . 

Opn 4t 1 ona 1 
Hf>H,   K     t' 

Kv4lu4tion 
tome, K    A 

ol    thr    STATO   Moor uig    Am hoi , 
HI !■«.   Al>Hi»0..'tiM 

Bop 

Ihr STATO Moot 1 ng 4111 hoi». wnr dr» ignrd to hr uttrd m 
It) |triM4nriit MOOI ingk Niuh 4» t Irrt nooringi, (2) in ttitua- 
l IOIIM whore largr holding pown K are irqui rod MUI h aa 111 
kalvagr opnatiotih, or O* in thr tr«p«iaiy Mooting ol largr 
hargra 01 voaaola. lo-aoroite trat» wnr injurktrd hy 
NAVKAC to drlnMinr any advrrar oporOttOMl t harat In lat it» 
whick Might hn oMr app4rrnt thi tmgh vary nig or t *Mit muou» 
opn at lonal uar. M Mo ant hot » wrrr »ub»t itutrd lor Navy 
Btorkloaa amhor« ol niuivalrnt holding powrr atrrady 
4tlathrd to two lli.-i Mooting aHhrnhltr» ol diltnrnt tapa- 
titloa in thr Navy haihor toMplrx in San Dlogo Hay during 
thr irguUi PVr uupn t ion o| «001 nig». Fhia report dr- 
acriboa thr lahrttation HI.I inMtallation ol thr aiuhoia and 
thr    roaulta   ot   a   l-yr   opnation.      Thr   aiuhorr   wrrr   iriaovrd 

R-Sy»» 
Nut Ir4i Kadi4tion Shtrlding in thr Hrsign ol H4rdriird St rut- 
tutra, Ott I'U-M, C M lluddlraton, I) K Doty, W C Ingold, 
AIM-« tSH I 

Thr  ttan»Mittrd do»r  e|   initial   radiation   1»  rrlatrd  to 
prak   ovorproaauro,    wrapttn   y ir Id,   and   »hirld   thit knr»» 11 
1 k hown t hal t hr miniMU* rxpn trd wrapon »i/r drtrrMinr» 
thr thitknraa ul thr radiation ihirld lor a apeciflc ovrr- 
proaaure. A »mpltlird Mrthod la prvarntcd tot drtrrMining 
t hr    protOCI tOQ    fOCtOI     foi     two- Irggrd    dui IN Thr    dr» Ignn 
1 4it liar r 1 thn gt aphu 4 1 Mrt hod» 01 a noMogt 4M A Matlu'aa- 
tical 41141 y» 1 k is uu ludrd that irlatr» protocl ion foctora 
to percent   )rth4111 ir» dur to  lallout   radiation 

R-MHl 
Nutlralion    ol    StraM   Hubhlr»    Kto«    Largr-Di« 
Silr»,  Ocl   l^hH.   K.    I     Hrtk.   ADU2507L 

rtrr    I'rrpat rd 

SAU \i ha», thtttugh NCKL, boon atttvr lot somr ItMr in 
tti*' tlrvr 1 .'pun tit ol tHpi ovrd tlrKal mat 1 t>n rquipMritt to pio- 
v tdr pot 4blr UOtOI at 4dvaiu rtl baara. A rrvtrw ot thr 
1 in mit 1 itn at urr on Ihr phyau a ol boi I ing dtacloood a 
i onienaua that (I ) nut I rat ion 1a nrt rKkary lor boi I ing, 
(3 * nut Ira I ion la at i't>«p 11 »hrd by 11 itr» ol certain »i/r» 
only, and ( \) t hr aMount ot »upn hrat abovr thr boi 1 ing 
point that IN MCOaaary foi bubhlr loraiat ion IN a l um t ion 
til  aitr orifice  dtaMrtn 

lecauae no »uppot*. ing theory accompanied thr Latter two 
obkrrvalion», 4 »tudy wa» oadr to drtriHinr why thrsr liMit- 
tug foctora Hhtuild apply - it in tat t tbry do A »laplr 
thru; y tin ivrd by tlir aut bor mdit atrd, on Ihr tont rary, 
Ih41 lot a given wrt ting anglr at thr »olid*vapor-11 quid 
Interface, thr auprt hrat nrt rasary ahoitld hr « lunt t ion ot 
ihr rl Irt t ivr 1 ad HIN ol vapor bubblrk a» drlrrninrd by thr 
wrt I tng anglr and t hr anglr lotMrd hy »itr wills Thia 
hypotbeaia wa» teatod n»ing a «Ma 11 copper hot platr with 
•■■vitii relatively largr aitoa (on thr order ol I to 2 HI m 
diaMrtrr ), tint I rat ton pi ovrd po»» iblr with »uprt hrat » ol 
only * Irw drgirra Kahrrnbrit. Although »traM would lora a 
hnhhlr, Ihr nan gnit r ,111.1 growth ot thr hubhlr W4» inhibitrd 
hy Ihr thitkiirNk ol Ihr boumUry layrr, becauae a largr 
radiua bubblr would penetrate to thr area In whuh thr 
lovrttng   l,i\ti   waa   at   of  brlow  ihr  bailing point. 

K-hOI 
PlaatlC   Mooring   Huoy»   -   Part    11,    Coinpi lat ion   ol   Trat   Pro- 
gran, Nov  14bH, K   w.  Drlako, M'H^M 1; 

Two plaatlc Beorlni buoy», fakrlcatod by ■• pnvatr 
tontrector 1 were deecribrd m Part I ol thi» »tudy progran. 
lach buoy had a »trrl frOMOWOrk lillrd with tloard^trll 
polymrthanr foaa. On OOO buoy thia toatard COCO wa» tovrrrd 
with 411 rxtntoi »hrll ol libnglaa» 1 loth iMprrgn«trd with 
polyrftln train On thr other, thr rxtrnor »hrll wa« a 
Nprayrd-011 to. *. tug ol t hopprd librrglaa» »t randN in polyr»- 
trr   rr» m 

Thia trpoit. Part II, drattibr» thr t-yr in-»rrviir 
Irkiiiig ot thrnr buoya in San Ihrgo Hay Whilr both prr- 
torord wrll, Ihr hand lay-up buoy had mm h |r»N drtniora- 
t ton than thr »pray-up buoy. Alao, it wa» drtrrainrd that 
plan it buoy» havr Mitt h I own Maint rnant r coata than »trrl 
■OOIing buoya, 

An taproVOd plaatlc Moonnft but«v waa drsignrd Iro« thr 
roaulta ot thr trMtmg ptograo. Thia drkign nttlixr« hand 
Uy-up t oii»t rut t ion of thr outn ahrll with altrniitr layrta 
ot taiido« choppod^glnna oat and wovrn roving Siuh a buoy 
W4N labntatrd and 1» tuitrntly »riving Ihr llrrl at Prarl 
Harbor,   Hawai1. 

R-iU 



( 

H-bOi 
A  C«UBi>w«y  Connrction  Syit« 
J.   J.   TrafUlis.  ADa417f(lL 

tor   thr  JÜ-Knot   1ST,  No«   1%«. 

A lyit» was tlrvelopnl by Ni M to piovidr A Riaplr, 
riprilirnt connnt ion brtwrrn thr new JO-knot, CIAIII 1174 LSI 
jnd a causrvay. Thr .lrvrl,>pr.t nystra, drmgnatrd the Abut- 
•rut Connect ion Syatr«, is itNBpat ible with alt ctMMl of 
LSI ami initallation ia within thr prMMIt oprratiotiat 
iapabi1ity of thr aaphibiou» i onst ruition bat t a I tonn , 
Oprrational trattng with thr .'O-knot , Oaaa 1179 IM It 
rnoflMrndrd 

R-601 
Evaluation   at    Two   Si 
1968, C.  W.  Trrry,  .1. 

all    laipart    Wrnu hrn    tor    MOB   Vnr,    Nov 
C.   Klag,   ADH-.^iX.HI 

Thr iapabi 1 it le« and liMitationa of two nrw lapatt 
wrrnchra that arr tMallrr and apprar «orr vrrtatilr than 
thoar nonully carrird in Mi H tool allowanira wrrr drtrr- 
■ inrd Our wrnuh waa air driven and thr othrr was hanarr 
aituatrd. Thr aiaNiauai torqur of thr wrnuhr« and thr torqur 
that canars tailurr in tapHirrws wrrr drtrrantrd, and tiaw 
• tudira to loaparr prrtoraiaiKr of thr wrrmhra with that of 
convrntional aorkrt wrrnchr« wrrr condurtrd. Kraulta ahcwrd 
that vonaidrrablr t IRM* tan br aavrd by USHIK thr Jir-drivrn 
tool tor instal 1 mg and tr»ovtnx ai rrw f axtrnn a. Thr 
hMMrr-ai'tuatrd wrrnch waa not fastrr than tonvrnt tonal 
wrrnrhra (or noraal oprrationa, but it was found to hr qutlr 
rffrctivf  for  loosrnmt  froirn bolts  and  nut» 

st i f f iirsa   of   t hr   i y I mdr K a t    im lus ion  to   thr   Kt i f f nrss   uf 
thr   »oil   in  thr  vrrtnal   dirrrtiun  rraainrd  ronatant ■ 

Kapiiical rrlations whith afrrr rrasonably wrll with 
thr trat data air givrn for prrnittiiiit ratiautrs of honcon- 
la t rKpansion, arc hing, thrust, aKiawnt , and intrrtacr prrs- 
surr, 

H-607 
Ablation   of    let   and   Snow 
li itrrla    tor   Applii at ion , 

Protrrtivr   Coverings  and  lirnrral 
Dn    )90A,   N.   S     Strhlr,   AI^HiW.'S 

Protrclivr tovrnngs to rrtaid drlrnorat ion and abla* 
tmti of nr and snow arr nrrdrd in all but drysnow yonrs in 
polar rrgions. Good diamagr is thr RKist laportant factor 
in «a intainiiig a surfacr in usablr londition. Whrn ablatii>n 
mcrrds accuanilal ion, any protrctrd arr a will becoaw* prd- 
rata 1 Ird abovr t hr surritunding nr, and loaa of t hr pi o- 
trctrd arra will occur by u luaping of thr rdgrs. Whrn 
accuaiulat ion rxcrrtis ablation, protrctivr «rasurrs arr 
nrrdrd only during that part of thr BIUMMM whrn ablation and 
drtrrloration occur 01 thr protectivr coveringa invrsti- 
gatrd, chipprd icr is thr rasirst tn producr and nosl rco- 
noaiical to uar in irr arras. Howrvri , othn natrrials, such 
as gravrl , sawdust , urrthanr foaia, concrrtr planking, insu- 
latrd swtal planking, tisibri drckiiift. and snow, aiay br mot* 
effectivr  and n onoait al   tor  sprcif u   conditions 

K-bOK 
Ursign   Cntrna   for   KlriiMr   Utility  Connrctions,   Ore   196H, 
D.  ii.   Trur,  ADM0434 

H-bOU 
Wavr-Rasin   Study   of   Runup   on   Rrachrs   fro«  Sinulatrd   Undrf 
walrr Explosions Nrar Shorr,   llrt   1968,   D.   B.   Jonrs,  ADb79679 

Laboratory data arr prrsrntrd for thr runup on a uni- 
fona alopr of thr trading waves of an axial ly syawlnc, 
disprrsiavr train of surtacr gravity wavra. Thr wavrs 
nsanatrd from an iiapulsivr dislurbanir, sinulating an undrr- 
water rxplosion. Two grnrral classrs of wavr trains wrrr 
studied, distinguished by an initial nsr ol thr watn 
surface (a errat at the front of the wave train) in one CAN 

and an initial fall (trough) in thr other. In both cases, 
the f i rst wave in thr wave 11 am produced thr greatrst 
runup The doninance of the first wavr was siorr Marked in 
the   larger disturbances   (highrr  waves). 

R-60?» 
Reinforced Plastic  Landing Eloat   and Brow 
tion,    and    Installation,   Dec    1'»(>H.    D.    A. 

Design,  Kabiu a- 
Davis,    AD   b790 78 

A pro«ising new f ibrrglaaa rrmforced plast ic landing 
float and coapamon hrow have hern designed, built, and 
installed, and are now uüdergoing m-srrvice tents at the 
Fleet Landing, Naval Station, San Diego, Calif. The float, 
which measures 60 by 14 ft in plan, and the hrow are built 
with a unique glass-wrapped, polyurethane-foaa core planking 
iiaterial. The resultant float is light (20,000 IM. strong, 
and unsinkable. The float will undergo tests for 1 yr for 
the purpose of proving its increased ivst-effecliveness over 
conventional   steel,  wood,   and  concrete   floats. 

R-606 
Static   Behavior  of   Buried   Reintorced-Concrete  Model   Cylin- 
ders,    Jan    1969,    J    R.    Allgood,    H.  G.    Herrwann,    AD68J929 

Cxpennental results and empirical relations ate given 
which define the behavior of reintorced-concrete SKnlel 
cylinders that are buried in dry sand with then longitudi' 
nal axis parallel to the surface. The »udel cylinders were 
9 in. OD and had a amgle layer of reintorceiaent at sndsec 
tion- Thickness, percent reinforcesient , and depth ol cover 
were varied The 12 test cylinders cracked at unifons 
surface pressures of less than 60 psi and subsequently 
defora^d    in   such   a   way    that    the    ratio    of    the    effective 

The existing deaign of flexible utility connections 
used in Naval mat a 1 lations incorporates a flexible bionre 
hose hanging freely within a corrugated «etal tube so that 
it can akwe without bring highly strrssed at the soil' 
structure interface. A study was «ade of thia design and of 
possible nodi ficat ions to it . Theoret ical predict ions weir 
fonsulatrd tor flexibility and dynaaic strength. The flexi- 
bility of a hose was related to the aanufacturer's specified 
muiimum allowable hrnd ravfiua. The dynasiic strength was 
expressed in tenss of peak acceleration and hose weight and 
length in a sesii-raipi rical relationship suitable tor usr in 
drsign. It is rrcoiwrndrd that thr rrsults of thr prrsrnt 
study br incorporated in an appropriate design Banual , 
subject to verituatiun by full-scale field tests, and that 
a sunwsry br conpiled of arans to predict the rrlativr 
displaceairnts hrtween a buried structure and the surrounding 
soil . 

R-609 
Conditioned    Power    Systen   Using   a   High-Speed   Power   Source 
Transfer    Switch,   Dec    l »(.8.   A.   A.    Matwoud,   H    H     Kajihara, 
AD6829:)6 

A conditioned power aysten is proposed which is potentially 
one-f i f t h as cost ly as power systeais esiploy mg sol id-state 
or rotary uninterrupt iblr power suppl ie:^. The proposed 
condi t lotted powrr ays lets raploys high-sprrd, sol id-statr 
power source switching. A LS-kVA, 208-V, 60-N*, 1-phasr 
deaionst rat ion mo.I«-1 of the proposril systra has been devel- 
oped and laboratory evaluated. This swdel accoaipl ished 
powet source transter tn 800 psec, Because of its fast 
switching speed between two power sources, the systesi is 
potentially capable of conditioning power econosncally for 
■any critical   loads. 

R-610 
Dynastie   Pore   Pressure   Propagation   in  Sand,   Jan   1969,   I)    G. 
True,  AD6R2937 

A study was sade of pore pressure in sand subjected to 
a blast overpressure. Results indicated that the lower the 
peraeability ot the soil and the shorter the duration of the 
positive phase of load, the greater the attenuation ot the 
pore   pressure   at    depth.      Reaults   alao   indicated   that    thr 

R-8^ 



H I fin, i [ i «MI B| Ihf poi '■ fU r-ttsuif «i I iif\>l d I» BOl k I Mil l I i - 
idittly 4llr<tr>l hv Ihr M^KIII I uJi* »t t hr oV»rpr«S«ur*. Itir 
liillui'mt- ol MliBiUrV luittril on Jt t riuut i on w..-, not lotuis- 
trnt     in    thi*    (*X^I*I uiM'iit An    dttfinut ion    irl.it ioii!»hi|<   IM-- 

hrrn <lt*vr Utitfil to irpirkfiit thr mprr i tu.ni »i irhiiltH jinl 
Biailai >Ut.i froa otlir*! Botirm V*lo< ny ol por# pirNiuir 
|M o^.iK4t ion taj» loun«! to intifAitf ^ ■ t h im rfus mg p^nwahil- 
11 y ,     <lri i<*4s MIK     >lni .tl ion     ot     ovr i pi rhsiii t-,     4 ml     l IU 1 I'JS IIIK 

ilr?',rre ol   Miuration.     It   w«i   not   Bignt f ic«nt ly  «f frclfd l>v 
thr*   ».iitni t mir   ol    thr   ovr 1 pi r>Mi 1 r 

H-6II 
Ai - 1 vr    M s 1 .■in-,     tot     HI .ikt -Kt^ 1 Kt jut     St i ui t mrs , 
h Nordvl I ,   AOMillU 

Frb   IW», 

A    1 on« * (' "4 I    htutly   w.i)>    uiiilri 1 jki-n    t o   tlrvr top   iyitffSi 
tadi.li rould IM* 1. I I\ iirt in I'UH'I )triu 1 fh to piovulr .idtli- 
ttotut rmmt.iiHr t« nui Ir^i hlast lo«iilin|[s I'JI I u i|Miit s 
in thik ktiiily 111. I u.If.I rnitnirriinK t onsu 11 .ml s , Ir-ithris, 
HI.I     1 isr 11 > IHI •. Thr    ioiiir)ttN   wth   thr    ttit'Jtrst    potrilti.il 
wrrr   I omul   to  hr   tboif  ul 111/1 nx  intern«!   preiiuritBt ion 01 
IWVablf     BtUI tin .l I     r lr«rnt M Howrvr I ,     M I «int 111K     toi     hi jut 
will uaiMlly hr 1 «oir rt trt t 1 vr 4|i|ii 04 <h Ih.m .ü t ivr lyt- 
1 owts   111 thr dviign ol   hl.ikl-irMstant   Ktrmtuirk 

B-6U 
Plnstn  film Ccalinga  foi   Protrvtion  ir.^m NJI inr Kuiltntt   iml 
Corrcslon,  frh  I«*«,   I    S.   Nur«oli«(  AIH>h."M8 

Sann   «ml   polytrlr«fluororthylrnr    il>l.)   filnw   with   * 
pi rsMiir-sniK 11 ivr    .idhrk 1 vr    were    Jpp I irtl    ovn    thr    HUI l.ii rs 
ol painted HI.I mip.i inted i'aibon steel panelk -iml unpainted 
■tainleai kirri .iml K'Monrl panela. rhrM* paneli were 
iutoeried in thr tea to ilrtrtminr il thr plaatii 11 tn cover- 
iiifti« •.•in hr effectively nurd to (11 protect pdintrtl at well 
is unpjintrit (t.,i ,11 ipeciMena Iro« foul ing m.i con on ion, 
(2) 1 eaove NMI ine K1 t>wth ihn bei oaea attai hfil 10 t hr plaa* 
tn r 11* Mmply by klitppiiiK off thr tovciintt, .tn-l U) pro- 
long t hr Ionl MIK- t irr 4ml 1 01 ro» ton- t rrr inln v.i 1 N SO 4k to 
dn t rjsr thr tot «I effort 1 r(|ui ird foi rei oiuli t IOIUIIK fouled 
or corroded aurfacea, Ihr -..ti.iii .m.i TfV~covered panela 
were rxposril m t hr ir« foi S »n.t 8. s m.'. reapectively, 
Mini retrieved, tbe panels wrrr ntaiplrtrlv 1 i>vrird with 
narine M|,>b*th, im imlinjt nu^eroua large baraaclea General* 
ly, thr ptjktn iiims protected thr trst panela lion loulmit 
4nd corroaion. Thr 11141 ine utowth cotüd hr irnhtvrd rapidly 
by atripping ^n thr protective plaatii covering. Crevice 
corroaion will occur under thr protecttve plaatic til« on 
Buacept ible net a I panela, auch .IN atainleaa a I eel (Type 
103 ). whrn .1 viii.11 I .iMouni ol Beawatel entera t ht ough 1 up- 
turea 

R-61J 
M 1 \     Dealgna 
Notürii,   n.   Q. 

101        K.lkt -I 1 K    I 

Katona, AlH»8,»;s^ 

Thr purposr ol this invrst 11t.1t ion WJ» to ohl ,1 m tnloi - 
1141 ion 1 «■.(u 1 ird tor thr unr ot Fa8t"Fia 1 con» trlr aa a 
■tmrturat ■aierial, In particular« thr effecta ol concrete 
niN drkifn pjninrtri s .ind .ifting wrrr invrxt ig^tr-l 10 drtn - 
«mr ii vaiyinii thr« would priMit attaining coopreaiive 
ktrriiaths m aicOBB ot J.soo psi without thr iiat oi retard* 
1 lift   agent a.     In   addi t ion,   aplitt ing   tanai le   Btrengtb ami 

1 oMpi rssivr NI irxB'kt 14111 rr 11 IOIIK wn t* drt rraiiiird for 
■tandard control rylindera. Keaulta indicated 'hit lor 
cone 1 rtr with .m *nv oi I hr, «-'inpiesaive kt rengtha up to 
1, too pk 1 1 «ii hr achieved hv proper aelection ot < onal itu- 
rnt > . At trnpt H to .it l 4 in h 1 ithn 1 oaipi eaatve st 1 rnjtthk 
rrkiiltrd m uiiworkjhiy abort aet tiaea and enorbttanl ranrnt 
contanta. Thr .ijtr ol thr concrete did not jltrr ita co«- 
prrmivr itrrnitth within thr Itwitit teated. RecoMbendati«ia 
are praaanted la thr tor« oi drHinn curvea whnh nuhlr onr 
to dnttgn .1 mix tor 4 ipacified cnapraaaivn ntmiKth jmi Bel 
t i«r. 

R-614 
Structural   Hrhdv 101   ot   Reinforced Cone reta Hrj«k  IJ.I.   with 
Faat-Fta  I   Ceaent,   Feb   196«,   S    H    Hoaaiei,   N   6.   Katona, 
AlU-Ktrs? 

Ihr objective W4k  to  invaatigate thr pirdut4hi 1 ity   in.i 
affectiveneaa   1*1   reinforced   concrete i-f.ims «4dr with  Kisi 
Fix   1   riHBrnt .      Kouitrrn   ki«ply   ktippoitrd hr4«k wnr drmgnrd 
with    thr    he  o«   pa | JMft r i k   s\ si .tu.it u 4 I ly   Varied   ill   oi dn    to 
obaerve * wide i «iiyr ot atructural reaponaa whm thr hr4«k 
were loaied to failure. Ihr ultiaata atinixth .*nd «odr ol 
fat lure ot teat apedawna wrrr cenpared with predii led 
revultB baaed on thr ulti«4tr Mtirnitth deaign aaaunptiona ol 
t hr   Al 1    i odr In   add it Ion,    elaatif    hrh4vior    in   tn«k   ol 
t'f.iin  attlfneaa  w.!«   , .»»»ip.n .J   to   calculated atiffneaaea hdkrd 
on thr worbing Btreaa drkixn 4sNU«plton.s el thr VI i odr. 
thr pntoiwjiur ot two Faat'FlM hrdms W4k 4lko ..'»ipntj with 
thr     trkt      i rsn 11 s     ol      dupl 11 4t r     hr.i«k     m.t.lr    with    poi t 1 and 
i r«rnt Kvaluatton    ot    ihr    Faat^Fix   i\ m   indit 4trd    t h4t 
thru ultinate capacity waa aafely predicted hy thr ultiaatr 
st i rn)tt li thro i y ui.l thdt thru ktiuitut4l rltrtt ivrnm» WJB 

equivalent   to beaaa «adr with portlaod cenenl 

R-blS 
Laboi 4lory     ui.I    Kir Id    Tnit ing    ot     Vsph.i 11    I'.IM 

Pamta,  Mn   I'Jc'i.  K    W.   l'i.sk...   \l'S„'i'-t;! 
rnt    M.i i k ma 

Spei i411 v IOIMU l .»i rd and pi o< ured «4. k ui|t paint k wn r 
applied to 4kph4itii pavaaanta -it aeveral 1HH) activitiea 
both in aouthern Cal ifornia and liiia« Thr appl i cat ion jml 
mi 1141 pei fonaancea ol ihr paint a 4ir leacr tbrd Spet 141 
pi oh leau were em ounl n rd with paint a appl ird ovn axial ing 
11 i I pea oi whru Bppl led .it doiib It- thn kneaa Prtrt 1014t ion 
ot 1 oadway «.n !■ IIIXK 'l Guaa, < kn toua probien thn 1-, 
Bppeai k   t o  hr  due  «4 inly   to  n ok ion  by   traffic   ratber   than 
1 hi ppniK   I 1 o«   t hr   Mttt.it 1,11.' 

Laboi .it 01 y teat a were * oadu» t ad in ordei to relate 
I li.iiii. .1) Bttd phyk u 4 I pi opei I irs ot 1 hr p4 nit K to t hr 11 
I ir Id pel toim.iiu r dnd to drtr iMinr thr apeclf icat ion rr- 
■iu 11 r«rnt k neceaaary tor put i hav nix ' kiipn 101 p«tiit prod- 
IU t . A ijun k 1 rkt -t ubr trkt Jiid 4 1 onl 1 rOJtoiy tnf rai rd 
trat wn r dr\ isrd lor dialingUiahing brtwrrn 41 kyd .m.i 
olroi r« inou.s phrnotn v.iiniKh pBtntk that h4vr brrn 4pplird 
to 4 pavriMMit 4nd received rxtrnMvr weatberlng and drtni- 
01 ii ion 

R-6U 
Vulnerability ol  Shelter Klf 
(U),  Mat   Nb1».   K    S    Chaplei 

tin   Town  Genei at mit Kquip 
.   AI>8S().,«U1 .   SKfRKT 

R-617 
Rlng-Tenaile-Strengtb   and   FleMure'Strenglh  Correlaliona   ol 
Sea   Ice,   Nai   i'ii--J.   K    K.   Vinieratoa. J.   K.  Dyklnat Al^fis: to 

A ijunk, accurate iBrihod ot eatlMtlng thr 1 lesure 
kt 1 rnxth ol »ra ice 1» inveatigated. Tht« repoi 1 Bnalyaea 
and diacuaaea two «rtho«'» ol correlat ion between thr ring- 
tanaila itrength and flenure kt rrnxth ol Antarctic »ra ice. 
Thr mdi reel wrt hoil, uatng 1 hr t .'iwtion pai a«rirr brina voluBr 
ol MI ice, iK conaidered leaa accurate iiim thr direct 
■atbod, whn h aaaociatea thr data foi v o«non 1 a Irndai peri - 
oda toi both atrengtba. Nnthrr correlation «hx>tild br uaed 
wi t houl t aknif a larger .| 11,ml 11 \ ot Ice kanplrn to dn 1 vr a 
wr I I-avrraxrd 1 tiix~ t nik t Ir valur I roe thr town onr-hall 
thn knra»    ot     t hr    n r    ithrrt It    IN    1 n ttnairiidrd   that    an 
rl loi t br Bade t o drvr lop a Byataai 101 pi rdn t mx thr t Irx- 
ure kt irnxt h ot an ice «hrrt by 101 relating t hr t Irxurr 
itrength with hrinr vol\mr I'hiK would rllninata thr need 
tor any NI1rnxth tr»! ntx and would Nimpl1ly t hr I irId work 
ti« takmx only  trai|tnatuir and aallnlty neaaureaenta. 

I 
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11-611 
Light Houilat' 'or Dcpp-Subacrgmcc Application« - Part III, 
Claaa Pipca with Conical Flanged Enda, Nar 1969, K. 0. Gray, 
J.  D.  Stach'»,  AD6I}637 

The ohjectivr of thii aludy «aa to evaluate coaaercial- 
ly available glaaa pipca with conical flanged enda for 
application aa tranapareat houainga for undervater light! 
and inatruaenta. Flangrd-end glaaa pipea in diaaetera 
ranging froa 1 to 6 in. and in lengtha ranging fro« 6 to 
36 la. vere laploded under ahort-ten and cyclic enternal 
preaaure loading. Collapae preaaure and recoaaended opera- 
tional depth data are preaented (or one-vay trip, round- 
trip, and cyclical applicationa. Recoaaendationa for end- 
cloaure ayataaa are alao preaented. One prototype light 
deaign and one prototype inatruaept houaing deaign are 
deacribed. 

11-619 
An laoatatic Study of Northern and Central Greenland taaed 
on Gravity Vluea and Airborne Radar Ire-Thichneaa Neaaure- 
aenta,  Nar  1969,  E.  t.   Pavlowio,  A068S237 

Thia repor'. preaenta an Inveatigation on glacio- 
iaoatatlc condltiona in northern and central Greenland, 
uaing free-air and Bougucr gravity anoaaliea. For the 
north, ice-thickncat profilea «re calculated froa 30-aH< 
airborne radar propagation data and later coabined with 
Brltlah North Greenland Expedition (INGE) gravity valuea, 
yielding approalaate louguer anoaaliea. Gravity and aelaaic 
ice-thichacaa reault« froa the Expedition Glnriologique au 
Groenland (EGIG) are uaed in the louguer anoaaly calcula- 
tlona  for central Greenland. 

Northern and central Greenland, aa auggeated by the 
averaged or regional free-air anoaaliea, aay be in different 
phaae« of a cyclic variat<on In ice thickneaa. The valuea 
along the central region aay Indicate a relatively recent 
increaae In the ice thickneaa, while the data farther north 
are inconcluaive. Alternatively, thl« Ice-thickne«« in- 
creaae poatulated for central Greenland aay be due to a 
blockage of foiaer eaatward glacial drainage baalna cauaed 
by the iaoatatically rebounding coaatal nountaina. Northern 
Greenland, with ita drainage baalna to the north aa well at 
to the eaat and weit, and aaaller horlaontal coapooenta of 
•urf«ce Ice velocity, could be le«« «everely «ffected by 
thl« glacial drainage blockage. 

R-620 
Strength   and   lehavior   of   Laced   Reinforced   Concrete   Slaba 
Undei    Static    and   Dynaaic    Load,    Apr    1969,    W.   A.    Eeenan, 
MMMM 

Four reinforced concrete alaba were aubjected to uni- 
foraly diatributed loada, one under atatlc load and three 
under dynaaic load« of abort duration. Dynaaic loada up to 
211 pal were generated by a hlgh-exploaiv« detonation and 
were eaaentlally triangular in ahape and very «hort In 
duration. The lacing reinforceaent conaiated of a grid 
ayatea of diagonal bara bent in a xig-aag pattern around the 
citerlor face of the tranavcrae and longitudinal reinforce- 
aent. It waa found that the lacing reinfurceaent waa effec- 
tive. It prevented ahear failurea and contained the con- 
crete and longitudinal reinforceaent through hinge rotatlona 
of 9.2 drg at the «upporta. Slab behavior waa aiailar under 
atatlc and dynaaic load. The type of loading did not change 
the eatcnt of cracked or cruahed concrete, the collapae 
aechanlaa, the aode of failure, or the rotation capacity at 
aupporta. A aingle-degree-of-freedoa ayatea adequately 
deacribed the dynaaic reaponae of the «laba. Effecta of 
rotation aa well aa «hear «hould be conaidered in deaigning 
lacing reinforceaent for aectlona near a aupport. The 
rotation capacity of the alab at aupporta waa greater than 
9.2 deg under atatic and dynaaic load. Hlaalle fragaenta 
froa the alab were ainor for loada of auffirleut aagnitudr 
to cauar Inelaatlc deflcctiona correapondlng to 9.2 deg 
rotation at aupport«. 

The theoretical relatlonahips developed in this study 
for longitudinally reatrained, ilaaped alab« under atatlc 
unifora load provided good correlation between the theoreti- 
cal and rapenaental reaiatance, deflection, and steel 
«tre««e« at atagea of ultiaate flexure and initial tenailr 
neabrane action. Calculationa of dynaaic response using a 
response chart developed in the report denonstrate good 
agreeaent    between    theoretical    and    eapenaental     results 

R-621 
Strength and Behavior of Reatrained Reinforced Concrete 
Slaba Under Static and Dynaaic Loadings, Apr 1969, W. A. 
Eeenan,  AD6U621 

Reaulta are reported for a theoretical and rxperinental 
«tudy of the reaiatance and behavior of reinforced concrete 
alaba under atatic and dynaaic loading«. The «rope is 
restricted to square slaba, claaped and longitudinally 
reatrained along all edgea, under unifora lateral pressure. 
The study deala with the entire range ot behavior froa 
elaatic through tenaile neabrane action. The experiaental 
testa are Halted to long-duration dynaaic loads, but the 
theory considers very short  durationa. 

In all alaba, tenaion cracka firat becaae visible at a 
resistance corresponding to over 70% of Johansens yield line 
reaiatance. The alaba failed initially in a flrxural node, 
followed by total collapae at a auch greater deflection. 
Collapae correaponded to rupture of reinforceaent in ten- 
aion, large cracka on the unloaded face, and disintegration 
of concrete along the edgea and diagonala of the slab. In 
the caae of dynaaic loading, collapae included tearing 
portions of the slab froa ita support and/or blasting blocks 
of concrete free froa the reinforcing nesh. The thinner 
slaba deflected aore than 2.S t laea their thickness under 
both static and dynaaic  loadintt 

R-622 
Inveatigations of  Underwater-Curing Epoxies,  Apr  1969,  R.  W. 
Drisko,  AD8S2997L 

Laboratory and field studies were conducted on both 
viscous underwater-curing epoxies (aplash-fone conpounds), 
which aust be applied by hand, and brushable underwater- 
curing epoxiea. The aplaah-zone coapounds are «ore easily 
applied than the bruahahle producta and can be used to 
advantage at the present t iae by NFEC field activities. 
Brushable underwater-curing epoxiea can be applied with 
relative eaae in the laboratory but are difficult to apply 
in the field. 

R-623 
Engineering  Evaluation  of  End   Connertora   for Aani  Pontoons, 
Apr 1969,  B.  R.  Earrh, ADIM856L 

A aerlea of aooring teata, connection tests, naneuver- 
ing teata, and beaching teata were conducted to evaluate 
five end-to-end connection ayateaa for the Anal pontoon: 
(I) a chain connector (pinned ends), (21 an adjustable chain 
connector, (3) a wire rope connector, (4) an HCf.l connector, 
and (S) a apring-loaded connector. 

During the aooring teata the chain connector tailed as 
a reault of exceaaive abraaion between connector faces and 
chain linka. The other connectors h-l.l under siailar aoor- 
ing condltiona. The end connecti'.u teats ahowed that the 
wire rope waa aubjert to being pinched between the aale and 
feaale couplinga and that the ch.in connector and the ad- 
juatable chain connector expoaed personnel to potential 
haxaida during the pinning operation. The NCEL connector 
and the apring-loaded connector proved auitable lor connect- 
ing Anal pontoons Naneuvermg teata indicated that the 
4 ft of freeboard cauaed the pontoona to drift in croaa- 
winda. No probleaa were encountered during beaching teata 
in aoderate aurf  (up to S  ft). 

0 
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NUCIMI     lil.isi     Ki'Mst.itit    Wjtci     Wfiu.     N«y     i'1''!,     j    A 

Norbtttsm,  AMt7T04 

A proposed COnctpl •ii)<l i^s > ^«l . .I «Ifsinu iittfiij lor 
M4!>t-ir»i»l4nt *i4tri wrIU -iir piraentrd EnplMi is t s on 
t In- >Ws 1 |tn ol ilrt'i* tar 11 ü toi thr ( oo I i MK O| tiat itrtinl ühr I • 
tcrt. Thr m oj>r »t thr »tmly 1» I IMI Inl to hi 49»t ovn pi rs- 
fcutm    umln     U>0  }>fci     ml   wr<ipon   virMs    less   th.in   *0  mt A 
UAiqUf ti'.itui«- ot thr concrpl ih thr ut>r ol A ftrl-likr 
Mjtr 11.11 t>> 1 so Lit r t hr iff 11 CAitflg Iron M-ist - indui rtl 
tti otiittf   mot loittt I hr   I>MI( rpt   WJH   ilrvr loprtt   11 o«   t hr   rvau 111 
of « kurvrv ol rrporlvd ^rtl ttAM^nr t jusnl by r^i t h(|u.ikrh, 
r 11 ! h Kuh» tdnu r , 4iut tniilri itiottiitl «l.-toiut ion» , * \r4ri h ot 
thr litrijturr on itol*tion ind hordrnini Ivrbniquvs, JIKI JH 

,111.11 v t 1. ,1 I himlv baitril on rxtKimit, um I «»ki t ir«! nuclrAi 
WpOW rtlril.s throw Kri oamriiiUt IOIIM -iir nivrn to ttrltl- 
ti'Kt thr concept Jitit to tlirnt luithn woik low<iii1 rKtrndutit 
thr  weapon rtlrvl*   r »n|tr . 

N\ii Irjr     Blast    At trnu^t ion   by   Vrntdjtu 
!'•(.''.    I     A    NorbuUi,  0    HI»  MM5J7t3L 

l>iu t    Imrt s ,    May 

Trst K wrrr 1 OKdttt trit to tlrtrrni nr t hr rt In t ivrnruK ol 
P 1 im--«h lr 1 in 1 DK Mtf rtill i ii at t rniiAt i lift nut Ira r hlakt 
wavr»      in     vrru 1 I .it ion    duct s Kivr    »amplr    m.it n 141 s    wrrr 
t rktril intlivt«1nj I ly aiul in 1 oabliut ion A ip^cial suppoi t 
lixtuir was hm It to irst thr samplrs Ihr Nt'KI. 1 oni|>irop»dH 

aii-ilrivrn »hot K tubr was usr«! to itrnri.itr sinmlatrit ntirlrar 
blMta with SII.M k prrsxnirs up to about tb ps 1 K . Shock 
at trnuat t ons up to SO", wrrr «rasmril Staiitlatil pilot tubr 
tiavrrsr »rasm rMrnts wnr Md# to ilrtniMiiir vrntilalion air 
I low     rr» 1 stan« t'i«     ol     thr    samplr    I mr 1 s Si gm I uant     in- 
* rrasrs in vrnt 1 lat DMI .111 1 low irsi >t am r wrrr IOUIKI t*' 
■11 ompaiiv    itu 1 rasrd   ihoch   at triuul ik>n   abt I 11 v It    is   con- 
1 I utlrd , t hri rloi r , that thr air.t .■ M < 1 1 n^ t hr |{i rat rst 
!■■■! .'u t 1 11 lot Ihr UtiltUtlon ot prrmral'I o linrrs lor blast 
at trnuat KMI is whnr spate limitations tathn ihm optiatiiiK 
powrr rr>|iii t rmriit s arr 1 1 it 11 al, auch «■ mi|tht OCCUI whrn 
t hr prolrt t ion Irvr I ol an rxi st injt st 1 m t urr IN to br 
upXi 1.1. J 

R-b.'b 
Suprri oiiiliu t niit   I mr  Diotlrs   -   So«r  Pirliminarv   Obsn val HMIS , 
May   ll»^,*.  K    1)    Nllcbcock,  AMM104 

Supn v omliu t inn   I In*   diedtfi  wn r   const 1 in tril   by  pt 
inn   a   cylindrical    lilm   ol   oxidllcd   tin   against   a   plant1 

oi    oKidiard    tin        the    l-v   rharscteriatica    at    l,SK 
typical    ot    siipn 1 ondut t injt   point -contact    anil   br idgf    1 
t ions ,    ami   * out a inr^   strp   st 1111 tuir   imlu at ivr  ol   Josrp 
■•Ifa rrsonaiurs    up   to   at    Irast    1,200   R«!/ Also,   poiis 
cviilrm r    ol    btgh"ord*i    tpiantum   t rails 11 IOIIK   was   obsn vr> 
thr    tor«   ot    i oithtatit -vol tagr   strps    at    vol tagrs   up   to 
mV        Two-junt l ion   rxpriimrnts   to  itrtrrumtr   the   d»tacto 
rwittrr     capability     ot      thr     supriiomlui t nift      1 mr     dl 
v ir lilrtl   iirgat 1 vr   1 rsult s 

rss- 
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InvrNt i|tat ion   o|   a   tioiiiulaty   layrr   Attrmiation  Svstrm   -   l^art 
I,    Low    Ovrrprrssurrs,    May    IM9,    D.   K.    Wiltiamti,    IUMM419 

An air blast wavr at trnual ion svstrm lor usr with 
I1.11 .Inif.l itrucllirai am) ail rntiammrnt syHtrms was invrsti- 
Itatril by MCEL. Untortunatrly, the analysis ol thr sy-Ktrm 
whu h «trpnitls upon thr trial lonship brt wrrn t hoktsl I Ion antl 
non - s 11■ .1 ■ 1 v stipr 1 s on 11 houiiila ry 1 ayr r I o ma t 1 on 1 s no t so 
atlvatu rtl that it t an hr complrtr ly tlrsi 1 ibnl. Howrv n , an 
rmpirttal tontirmation is imli'.tlrtl aiut thr trasibilitv ot 
sut h an attrnuator WAS vn 11 irtl rxpn imrnt a 1 ly . For t'xam- 
I' I <■. rr suits trom shot k tnbr rxprr mrnt s show that shot k 
front attrnuation imirasrtt nomin.ilU I rtwi 70\ to 80\ a.' the 
im itlrnt shtuk pirssurr was int rrasrtl fron 10 pst It« 10 \.s'. 
In addition, siiniiluant attrnuation was notrtl in thr l.ow- 
tirltl   brhiml   thr   shot k   front.      Simr   this   attrnuator   i^   not 

opoqu* with 1 r Rani to t hr t low-1 ir LI, it ol trrs minimal 
rrststamr to nttimal flow tor rxanplr, air flow rrsistaiur 
pn Hijuair loot ot i ross-sri t lonal arra wait hi in. ol wain 
at    loo «Im whith   Incrvaaad   to   1.3   in-   of   watr     at   S00 tin 

K-tu'H 
Sin vry   til    l'i Ir-l'ut t ing 
ADH'iU/U, 

clMiquaii   May   mtW,   W. Cowf11. 

A rrvirw ot lonvrni it>iia I pilr-ttitltii|t tn hnupirs 11 
prrsrnlrtl lor vontrrlr. tinbrr, »trrl ihaprs, and strrl pip« 
pi Irs Part u ulat rmplias is was plat rd on I hr cutt IHR ol 
strrl pipe usrd in conjunction with thr installation ol Amni 
pontoons. It apprats that thr most .Irsirablr mrthod ot 
t ut t IHR t hr Amni pipr p 1 Irs 1 y with a pir I abi 11 atrd 1 mrai 
sti.iprd-i hai Rf   t nt In 

R-h.N 
HiRh-Kxplosii 
Mm   1969,   D. 

Kirld    Tr»l    ol    thr   HrnkftnidRr   Hlast   Valvr. 
Trnr.   Al^^ORH I 

A hiRh-rxplosivr lirld trst was tondutted undrr oprra- 
t ion PRAIRIE FLAT it thr Urlrmr Rrsrarth Kstahl islimnU 
Suiiirld, Ralston, Albvrta, Canada, on 4 AUR WMI. TWO 

Hm krm ulRr blast va I vr spn imrns wrrr trst rtl at Rroninl 
rangvi ol 170 and 1 ,1 SO 11 , lYspoctivaly. Thr valvrs wrrr 
1 nst .11 Irtl 111 simulatrd vrnt 11 at ion systrms ol bin 1 rtl blast 
shr I tn s Kacb syslrm c ona ist rtl ot a blast vrnt 1 lat or 
shir Id, a vaIvr, ductvorb, ami rxpansion plrnum, and a 
tiltrr unit. Thr systrm at the 370-Ct Rtation smvivrd thr 
1 S0-ps 1 prak ovrrprr»»urr antl ««O-R prak RI ound at tr In at ion 
tat a S-l t depth) Without lai lurr or ma 1 turn 11011 Thr 
systrm at thr l,lS0-tt station rxhihitrd somrwhat rrratit 
t losurr dur It* thr low inlrl pirssurr t hm ovrra 11 pn (or- 
«aiu r was lit IS factory. IVak pirssurr ins ulr t hr shrltn 
was Irss than 1 /J pai at both st at rtMis. Thr valvr is 1011- 
■ 1 tin rtl smtablr lor vrnt 1 lat ion systrms whu h arr drsiRiird 
to provide prolrt l ion 11 om inlrt prosaure prakt. o| up to 
ISO psi    ami   whuh   havo   a    ratrd   «ntlow   ut    up   to   700 ilm. 

R-630 
Polar     Iransport at ion     Kquipaont   -   Kour-Whrrl-Pi ivr     V'rhulr 
with  HiRh-llot«iioii   Tirra,   Jun   1464,   W    H    Hraid.   AM543I0L 

A lour-whrrl-dr ivr vrhu lr with a V-fl rnRinr, autonitic 
t ransmi ss ion, 11 OOs '. ^ bai -t read , hiRh-t lotat ion 11 rrs, and 
a panel drlivrry '.»tuty was trstrtl ovrr impiovrd roads on 
atnittmR arras o'. snow. Ice aod I rgzrn Rrouml at McMurdo 
Station, Antarctica, foi a J-yr prnod brtwrni Drrp Kirr/r 
I- ' antl 69. It wan usrd to haul t iRht t aiRo antl passniRn s 
both simnrr antl wintei 111 all k imts ol wrathrr, im ImlmR 
trmpnatutrs to -SO* K It was dnvrn with rasr by mrmnoiis 
drivers With Varyini drRrrrs ol winior driving rxprnrmr on 
both smotith ami roiiRh roada, thiouRh snowtli ills up to 2 ft 
tlrrp, ami up .'('",, gi atlrs i tivrrrd with pati hrtt ol ur. Only 
mi no 1 ma mlrnaIU r ami rvpa t rs wrrr 1 rqui rod in IS .000 mi ol 
operatton. 

Dur MIR Orrp Ktrr/r b8, a I i>ur-hwrr 1 -dr ivr vrhit lr 
similar to Ihr trst vrhiilr rxtrpt tor a station wagon body 
was adopted by thr Nava I Support Forces | Ant art t ics, as a 
1 ommand vehicle lor NcHurdo St at ion. Thr vrhu lr with 
rithn body conl iRurat ion is moimirmlrd tor im lusion in 
t hr rquipmrut a I lowaiur list tor a polar 1 oastal stat ion 
whnr last t omlortablr t 1 ansport at ion is rssrnt lal tor 
el let t ivr  opn at ion. 

R-631 
Wimlt^ws lot Kxtn na I or Intn na I Hydrt>stat u Pirssurr 
Vosseli - Part 111, Critical Pirssurr ot Acrylic Sphrrual 
Shr 11 Windows Under Short - IVrm Prrssurr Appl n at ions, Jun 
I4b4.   J.   D.   Slaihiw,   >'     W     Bun.   AD68**7t)4 

Modrl and full*SCale acrylic windows 111 thr tor« ol 
apherical shr11 Irnsrs with para 11r 1 convon and concave 
rurfacea  havr  boon   implodnl  by   loadinf their convos surface 

R-RH 



i { 
hydrostalically »t J 6)0-pBi/ain »«(*■ whilr thnr concavr 
surface w«t exposed to «taospheni. pressure. The thickness 
of the aodel windows vsned fro« 0 .'SO t« 1.200 in. snd of 
the full-sisl^ windows fro« 0.^64 to 4.000 in., while the 
included spherical sector angle of the lena and the bevrl 
angle of its edge varied fro« 90 to ISO deg in 30*deg incrc- 
■enla. The low-pressure face diaaeters of the awdel windows 
varied fro« 1.423 to 5.500 in., while thoae of the full- 
scaie windows varied fro« 6.200 to J5.86A in- In addition 
to critical pressures, diapiace«entB of the lens under 
hydrostatic pressure were recorded and plotted as functions 
at  pressure. 

R-6J2 
Cyclic   l«pact  Studies   in Oynaaic   Photoelasticity,  Jun  1964, 
S.  K.   Takahashi,  H,  Nark, AD691252 

A controlled cyclic loading syste« and strohoscopic 
light sourer was srleited to analyze the tn-plane loading of 
plates and rraaes. Kectsngular plates «ade fro« Hysol 448^, 
iK-W. Hoaalite 100, and PL'4 epoxy were iapacted, and clear 
photographs of static and dynamc isochroautica were ob- 
tained with a conventional view caaera. Single- and doublf 
hay rectangular traaes «ade troai Hoaalite 100 and CR-J9 werr 
loaded under static and controlled cyclic loads. The exper- 
i«ental and coaputed values of the natural periods checked 
within 5% for the single-bay fraae and within 111 for the 
double-bay fraae. The static and cyclic load stress values 
for the single fraae obtained by the photoelaatir data and 
the coaputer code were in reasonable agreesient. 

A Hysol 44S5 rectangular fraae was subjected to sinu- 
soidal base acceleration, and photographs were obtained. An 
eabedded -po 1 a r i acope epoxy BK>de I was tes ted unde r eye 11 c 
loads, and it was found that a m.'ie intense light source is 
needed  for clear isochroaatic photographs. 

The controlled cyclic loading systea and stroboacopic 
light source can be uaed effectively and econoaically to 
obtain good photographs with a conventional caaera of dynaa- 
ic laochroaiatic patterns in low- and hign*SK>dulus plates and 
fraaes (except for the high-aodulua eabedded-polanscope 
aodels). 

be added to the advaiiced-bai»e tumti^n imsponrrii systea and 
be used, when appropriate, for effective application ut the 
Jaawsway Shelter. 

R-6J5 
Ocean Sediaent   Holding Strength Against  8rr«kout  of  flabedded 
Objects,  Aug  1969,  C   L.   Liu,  AI)692411 

This report concludes J yr of bieakeut force research 
Ihr third phase of the field test conducted in the (^ult of 
Mexico and a saall-scale aodel study are driunbed. All ol 
the expenswntal results are presented in a nrw diarnsion- 
less correlat ion (between breakout force and breakout t lae) 
based on  the «chanisa of   the  breakout. 

R-616 
Low-frequency     Powe r 
Hahaoud,  AÜ69 10*6 

Transient     Kilters,    AUK    l4t,v.     A.   A 

Transients in electrical power systeai at various 
ailitary installations are reported to cause aaltuiutions m 
and daaage to electronic equipawnt . Invest iRal ions to date 
indicate that haraful transienta are injeited into the 
cntical power bua by both external and internal transient 
producers. Oxcilloscope lecordings show that (he haraful 
transients conmst of oscillatory voltages havuii predoai- 
nant frequency co^tonenta as low aa 400 Ht and high- 
frequency disturbances in the tora of spike voltages as 
short as 10 M*rc in duration. A study was conducted on the 
feasibility of developing power filters which could prevent 
the extrrnaIly produced translents froa reaching (ranxirnt- 
sens 11 ive elect route rquipatent , and prevent lojd-i ausrd 
transients troa reaching the critical power bus. This 
report describes that study. Rased on the findings, a 
three-phase filter was designed, fabricated, jiid expenaeti- 
tally evaluated 

R-6J7 
Movable Shield   for  Fallout   Protection of  Above-dround Struc- 
tures.    Durability   Study,    Sep    1969,    A.   L.    Scott,   AI)69i*0 to 

R-63J 
Preliainary  Site  Survey  for Ocean  Construction Expenaents, 
Jun  1969.  W.  E.  Hoffaan, N.  C.  Hironaka.  AD^MOHS 

A literature survey waa conducted to deteraine auitahle 
sites for the anticipated placeaent of structures on the 
floor as conatruclion experiaents. On the basis of selected 
site location criteria, five sites are proposed for consid- 
eration. These are located near the islands of San Nicolas, 
Santa Catalina, and San Cleaente off the southern California 
coast, and near the Hawaiian islands of Kauat and Hawaii. 
Available pertinent inforaation on these sites was accu«u- 
lated and is presented herein. On the basis of this infor- 
aation , i t appears that the s 11es in t he Hawai ian is 1 ands 
are better suited to conduct these experiaents than the 
aitea off  the California coast. 

A aovable protect ive »hie Id, consi M iiig ot a nuabei of 
heavy vertical concrete louvers, designed by Lenard Gahert, 
AIA, and Aasociates of Houston, Tex., was evaliuted .i( NCP1. 
to deteraine its ope rat ion, west her iesis(aiue, and aamte- 
nance requiresH-nt s. A test stand consiKting of three 
panel», or louvers, waa erected and exposed to wind, suih, 
sand, ram, and salt air tor 4-1/»' yr Periodic mrasurr- 
mrnts were aade of the torque required to (urn (he panels 
at(er periods of laaobility ot up to I yi . No nureaür w.is 
not ed in t he t orque requ i red to turn t he pane Is dun ng t he 
test periods. On disarseably, the hearing» were found to be 
in excel lent condi t ion. It was concluded that (he Movable 
shield turna eaaily and nacothly after exposure tor long 
periods, is not adversely affected by the aoderate wealhei 
conditiomi found at Port Huenesie, Calif., and requires no 
aaintenance. Life expectancy is dependent on the etteitive 
life of  the grease  used   in  the bearings. 

R-634 
Polar Coap laproveaents - Structural, Architectural, and 
Ut i 1 ity Accessories for the Jaaeaway She! t er, Jul 1969, 
F.   W.   Brier, AD692070 

The basic Jaaesway Shelter has been used for over a 
decade in polar regions. It posaesaea characteristics which 
aake it a logical selection for polar use. However, it also 
has liai tat ions which restrict its usage and decrease its 
efficiency. Accessories have been developed by NCEL to 
alleviate the structural, architectural, and utility liaita- 
tiona of the basic Jaaeaway. Prototypes of the accessories 
were fabricated or procured by the Laboratory and subse- 
quent ly tested. Evaluation indicated that they are applica- 
ble to polar use and augaent the general usefulness of the 
Jaaeuway Shelter during long- and ahort-tera occupancy. It 
is  recuaaended that  the accessories presented in this  report 

R-638 
Exploratory   High-Kxplosive   Field    Test    of   Flexible   Utility 
Connections,  Sep  1969,  D.   C,   True,  AM9S373 

A high-exploHive field test was conducted under i>perj- 
t ion PRAIRIE FLAT at the Defenc * Reseat ch EsUM ikhaent 
Suffield, Ralaton. Alberta, Canada on 9 Aug 196ft Eight 
flexible utility connections incorpoiating various types ot 
hoses and fittings were subjected to rapid dil terent lal 
aotion and accelerat ion. One was mat ruaented (o Measure 
the la(eral and longitudinal forces on the s»oving end ot the 
flexible hose. All connections withstood the test enviion- 
ment ot about a 1 8-in peak relative displaceaent and 
between   15g   and   ^Og   peak   acceleration   without   daMage.     The 

R-«9 



m.-.iMj t tM .tKul fortf on the* huKr wjs in fXirKK ol ■* tlirorrt- 
u .tI ly   rilrulatvd   v^lui-   hy   ■*   factor  ol   10,   whi It*   the*  ««.t- 
HUI rtl     shc^i      forr«    wis     too     laprfC ist'     to     4 I li>w    in«Mii 1 IIKI n 1 
roflporison with theory. Tlif forcf »o»urf>iitB wore l let to 
bo in orror, ond the doiIRM cntori« doveioped * ro« t hoory 
oad provloua  Iolwiotory  tfht   roatilti were occoptod   is valid. 
No    logiotical    or    <lriii|tn   jdvant^itr   wjii   diarevorod    tor   any 
pit t 1. u 1.11 höbe or (111 ing t ypf Howrvt*r , tht* hron/r boa« 
w.is .ih.mt Iwirr AS rHpt'iis 1 vr .«s thr rubbfr host-, tht- lilii-i 
WIN   1 i.iu I u.lt-d   to   hr   411   OCOOOBlcal   tlrhiRii   .111 e nut 1 ve . 

K-ft W 
H^rhor   Sirrrning   Trst R   Ol   N'rinr   Roin    Inhihi tors 
l*»fc9.   H     NochM«,   T     Kor.   AW.«*S!7i, 

IX,   Sop 

Thi» roport lists the roaulta ol harbor toata «>( tif.it- 
*'il paiwl s 1 fm.'v r.i t roin txpoaurv botweon IS Fob 1947 and 
is Nov I'K.K it alao lists all iroalod paoola whit-h aro 
boint oxpoaod and whuh have shown no atiacb or Inanfficioot 
attack   to warrant   rrm.'\ <l 

Whrn mptfitnatr*i1 into wood test panfls, crooaoto aiut 
't'-U) t rrosotf-1 t>a t tar solution arc ahont equally ettntivt* 
aitainst nartrsia atnl orodinid attacb, hut Ihf ailili t ion of 
trrtain iirftanu and organOBPtaillt 1 tt«|)ouii<ls to 1 rrosotr or 
crooaoto'coal tar solution producoa a proaorvativo whuh is 
superior    tu   rrooaotc    ur   rrOOaotO*Coa I    tar    solut ion   a lonr 

Certain t rcosotr-I irr I 1 r.iiim-iit > whuh contain a COSbi" 
nil ion ot onr aiatri t a I apocif ically tuxu to I iMiior 1a and 
another «atrnal spec 1 f u al ly toxic to terrdmrs are suprii- 
or to ireosote or irrosote-i oa I tar solution» in prrvrnting 
■narinr  horrr  attack. 

R-OMO 

A     ^0-p»ri      Asynchronous     Powor     Sonnr     11 ins t .1 
Systen,   Srp   1964.   A    A.   Kahnoud,  Al)b9M70 

Swi11 hing 

A siniilr-phasr, 1-kW, IJO-V dewonst rat ion im'd.-i switih- 
1 nit systns whu h uttliaoa power t ransi slots and does not 
requi re power source synchroni/at ion Sas boon deve lope«! and 
lahoratory evaluated. This model aMonplishes load transtoi 
between two independent power sources at any phase aoglo and 
in less than JO pse\ . The ut 11 i/al ion ol this syst eis in 
invest 1 gat)nft t he offfOCta ol asynchronous swi tchmg on a 
I iMi ted nuiaher ot elect ronic etpupaent indu ated that such 
oi|u 1 pwent t an tolerati- hi gh-speed power source asynchronous 
switching. 

K-641 
Sea-1 re     Bearing     St rength     in     Antarct tea   -  At rcralt      Load 
Curves    tor    McMurdo    Ice    Kunway,    Sep    I4t>9t    J.   B.    Dykins. 
M)M4fS4 

To update the operating cntrna lor C-121, C*124( 

C-ltO, i-Nl, and C-S aircraft in the Antarctic, the bearing 
capacity of the HcNurdo annual sea-ice sheet was analyzed 
lor short-tern loading- The load curves devi loped hy elas- 
tic theory predict the ice thicknesH required as related to 
the changing strength characteristic ol the ice sheet asso- 
ciated with the seasona1 warning t rend. These load curves 
provide operating criteria that are nore related to the 
ice* sheet tenperature than the ope rat nig criteria now in 
use. This analysis is only an interm solution in the 
developwnt ol a 1 rcral t ope rat mg criteria. Cont inued 
research is needed to provide a hetter understanding o| the 
ice sheet response to both short- and long-tern loads. The 
load curves and instructions presented in Appendix B are 
reconMended to replace the present operat ing criteria ap- 
pearing in NCKL Technical Note N-888. Inlenn Aircraft Load 
Curves   lor Sea-Ice Runways  at   McHurdo,  Antarctic«, 

11-642 
Oyiianu   Tests  on  Selected   Structural   Steels,   Sep   I9b9,   W.   L. 
Cowell,   AI)«>9S»7S 

Dynanii tension tests and statu tension tests were 
conducted on tour grades ot st ructural steels. The steel 1 
lontorn to ASTN grades Alb, 4242« A441, and 4572. Stress- 
strain curves are presented for each steel at various strain 
rat es, ranging Iron statu to about IS in/in./sec. While 
all steels showed an increase in yield stress with increas- 
ing strain rates, the A lb steel showed the greatest in- 
crease. Design re« oinendations are given tor st ructural 
steels   subjected to high  strain   rates. 

Add 11 1011,11 gp«! iiaens were strain aged, and stress- 
st ra in curves were obla ined tor both dynanu and stat ic 
tests. Of the »train-aged steels, only the Alb steel showed 
a si gin IK ant mirease in st rength over the nonat rain-aged 
stee I s, when loaded dynamca I ly. No adverse et tects ot 
strain  aging were noted on  any  of   the  steels. 

R-443 
Ne.isurenent s ol Runup on Seawal Is of Waves t ron Smulated 
Underwater Kxplos ions Near Shore, Sep |9b9, P. B. Jones, 
AÜb9^9SS 

Laboratory data -IT presented lor the runup on plane- 
taced seawalIs ol the leading waves f run mpulsivr distur- 
hancrs smulat ing undervater explosions. The tests covered 
wa 1 Is with faces vert ual and sloping ■• I and 2. 1 fron 
horizontal, with foreshore slopes of 1.14 and 1.20. The 
tests covered two general classes of wave trains - specifi- 
cally, trains with a leading trough (as produced by otplo- 
s ions in relat ively deep water) and t rains with . leading 
1 rest (as produced hy explos ions in relatively a ha I low 
water). The nore mportant data pert a in \ • the latter 
class, since sigm f icant ly large explosions not far fron 
shore are of the shallow-water type. A note- jrlhy aspect of 
the tests was the I mi ted dispersion of .he wave trains, 
resulting Iron the relatively short propagation distance ml 
the large radius ol the area covered by the disturbance, 
relative   to   the  depth. 

R-b4i« 
Housing lor KVN Reluge' Oil  I9b9, R. J. Rush, ADb9727b 

This report is 1111ended as a nanua 1 for use hy U.S. 
m11tary advisors engaged in the supervision and const ruc- 
t ion of housing lor relugee nat ive populat lotia in the 
Republic of Vietnan. Use of indigenous natenals, nanpower, 
and Methods in sei f -help ope rat ions is presuned. F.xanples 
of primitive construction are shown. Problena of site 
selection and preparation, building functionality, and 
hahitability are discussed. The elenents of buildings are 
presented, natenals are explained, and construction nelhods 
are proposed. 

R-b45 
Windows     for     External     or      Internal     Hydrostatic     Pressure 
Vessels  -  Part    IV,   Conical   Acrylic   Windows   Under   Long-Tem 
Pressure Application at   20,000  psi,   Oct   19b9,   J,   D.   Stachiw. 
AÜb97272 

Conical aery I u windows ot .10-, b0-. 90-, 120-, and 
ISO-deg included angles have been subjected in their count- 
ing I langes to 20,000 pst ol hydrostatic pressure for up to 
1,000 hr in the .12 K-to-;S0K tenperature range. The dia- 
placenents of the windows through the flange nouiiting have 
been recorded and are graphically presented as a function of 
line, tenperature, conical angle, and thickness-to-dianeter 
ratia for the ready reference ol the designer. A detailed 
study has also been nade ot tye types of failure and ot the 
dinensional and structural paraiM'ters that nuat be consid- 
ered in the design of safe, operationally acceptable windows 
for long-tern service under hydrostatic pressure of 20,000 
psi . 

R-90 



i 
The tcit raaultt iodtcitr that * ainiaun thlcluMSt to 

■ inor dlaatttr ratio of 2 tod u incliuled conicol «ngU of 
90 dog o' lorgor is required to provide oof« and optically 
acceptable wiadow* for lonf-tet» «uitalaed praaaur« loadlugt 
of 20,000 pai. 

R-64« 
Operation nuiRII FLAT Project 1,1(312 • Body Notioo* of Nodel 
Slloi  (U),  Oct  1969. T.  K.  La«, J. I. AUfood,  UCUT 

R-M7 
Nigb-Ixploaive    Field   Teat   of   Ilectrical    Ceoaratori,    Oct 
1969, R.  S.  Ckapler, J. H.  Stepheoaon, ADM1U1L 

Eaergeacy electrical power for hardened ahelters ia 
provided by dieael-driven generator seta. Ia an effort to 
detenioe the level of air blast protection required for the 
aensitive equipaent, NCEl participated in Operation PRAIRIE 
FIAT, the detonation of a 500-ton aurface-tangent spherical 
charge of TNT at the Canadian De fen e Reaaarch latabliabaeat 
Suffield, Ralston, Alberta, Canada, in Aug 196«. Two snail 
coaaercial dieael-driven generators placed in grate-covered 
pita were subjected to a 100-psi overpressure enviroaaent. 
The air blaat cauaed the engines to stop by isrupting the 
electrical control circuits, but only Minor daaaga vaa 
incurred. laergency electrical geaeratora can be success- 
fully and econoaically operated ia the 100-pai overpressure 
range if necessary equipaent such as batteriea and electri- 
cal controla are protected and if the grate cover ia aodi- 
fied. 

R-66a 
The  Stereochaaiatry  and  Nechaaisa of Hydride Reductions  of 
Cycloheaeac    Oxides,   Oct   1969,   R. L,   Aluabaugh,    AD697273 

Although the ring opening reartiona of epoaides have 
been investigated rather eatenaively, the reduction of 
aubatituted cyclohexene oaides by the coaplex aetal hydridea 
baa until recently received little attention. In this work, 
the aiaed cia and trana isoaers and the pure trana isoaera 
of 1,6-diaethylcyclobeaeoe oxide, l-aethyl-4-T-butylcyclo- 
henene oxide and 4-T-butylcyclohexeae oaide «ere prepared 
and reduced by the coaplex aetal hydridea. The aetal hy- 
dridea investigated included llthiua sluainua hydride, the 
aiaed hydride (3 LiAUL, 1 A1C1 ) sodiua, litbiua, and 
polassiua borohydridea, and diborlne. The diborane reduc- 
tion of l-acthylcyclohexene oxide and 1,2-diBethylcyclo- 
heaene oaide «aa alao studied. The reductiona, «here possi- 
ble, «ere carried out in ethereal, alcohol, and hydrocarbon 
solvents in order to accaas their effect en the course of 
the reactiona. Raactioa products «ere characterised by 
infrared apectroacopy and vapor phase chroaategraphy. 
Raaulta indicate that conforaational effecta are quite 
iaportant ia deterataing product distributions when llthiua 
sluainua hydride «aa eaployed ia ethereal advents. The 
increased apeciflcity of the alxed hydride reduction in 
ether (over LiAlR. la ether) was sttributed to electrophlli- 
cally aaalatad flag opening by aluainua hydride. Both 
solvent and coafonational effecta are iaportant in deter- 
aiaing product diatributiona in the alkali aetal borohydrlde 
reductiona la various solvents. There appears to be a 
ateric Interaction between the epoilde and the entering 
aelvated hydride donor which Is quite iaportant. 

■•Ml 
Structural    Response   of   Unatiffened   Toroidal    Sheila,   Nov 
1969,   U. J.   Hordell,   J. I.  Crawford, R. H.   Beard,  ADM7274 

Seven aodel cpoxy toroidal sheila «ere tested, and the 
results were coapared «ith those froa analytical aolutiona. 
The toroidal ahella had a aeaa radius about the aals of 
revolution of 6 la., a aaaa tube radius of 2 in., and a aeaa 
ahcll thickness of 0.0M in. The ststic clastic strain 
raaponae of the epoxy aodcls «aa ia satisfactory agreeaent 
■ith   that    coaputed    uaiag   a   finite   eleaent   analysis   for 

axiayiBetric shells. Critical buckling pressures for the 
aodels were spproxiastely HX of the analytical prediction, 
which was baaed on the acan diaenaions. 

R-6J0 
Dynaaic  Tests of 
AD699499 

Nodel  Concrete,  Nov   1969,   J.   N.   Ferritto, 

The objective of this project waa to evaluate the 
dynaaic propertiea of aodcling aateriala. Dynaaic teats 
were conducted on nicroconcrete with No. U and No. 30 naxi- 
aua aggregate aixe, and gypaua concrete with No. 4 aaxiaua 
aggregate aixe. The effecta of atrain rate (up to 2.S 
in./in./aec) on ultiaate coapreaaive atrength were obtained. 
The resulta are coapared with reaulta of dynaaic tests 
conducted on prototype concrete by others. Nicroconcrete 
with a No. 4 aaxiaua aggregate gives good corrclstion »-ith 
prototype valuea of dynaaic strength increaae. The ratio of 
dynaaic to atatic aodulua of elaatK'ity with increaaing 
atrain rate and dynaaic atrength increaae factor also gives 
good correlstioa. Nicroconcrete with a aaxiaua aggregate 
aixe of No. 30 gives dynaaic increase factors soaewtast lower 
than thoae of the prototype. The ratio of dynaaic to atatic 
aodulua of elaaticity with increasing strain rate is greater 
thai that of the prototype of nicroconcrete with No. 4 
aaxiaua aggregate. Both aicrocoocreles experience higher 
strains st ultiaste load than the prototype. Gypaua con- 
crete experiencea dynaaic strength inrresse fsrtors of 
approxiaately half those of the prototype. It any be sig- 
nificant that the increaae in aodulua of elssticity with 
increasing strain rate for gypaua concrete ia not siailsr to 
that of prototype concrete. Straina in gypaua concrete at 
ultiaate load are slightly higher then those for prototype 
concrete. 

R-651 
Nix    Designs   for   Fsst-Flx   C-l   Ceaent   Concrete,    Nov   1969, 
D.   F.  Griffin, AOS63264L 

The properties of Faah-Fix C-l ceaent concrete sre 
coapared with the propertiea of Fash-Fix 1 ceaent concrete. 
In addition, tests were conducted to deteraine the effect of 
sodiua citcste retsrder on the setting tiae and atrength of 
Faat-Fix C-l ceaent concrete. 

For an aggregate-cea^nt ratio of 1.5 or lower, both 
concretes coapared closely in strength, with the Faat-Fix 1 
ceaent concrete having a slightly higher strength. For an 
aggregste-ceaent ratio higher than 1.5, Faat-Fix I ceaent 
concrete ia definitely superior in strength st an age of 
1 hr. Fsst-Flx C-l ceaent concrete continues to gain 
strength with sge, whereas Faat-Fix 1 leaenl concrete appar- 
ently achieves aaxiaua atrength within 1 hr. Air-cured 
Faat-Fix C-l ceaent concrete ia auch atronger than fog-cured 
concrete at an age of 28 daya. Sodiua citrate retarder 
extenda the setting tiae of Fast-Fix C-l ceaent concrete by 
sn aaount varying froa 17 to 22 ain. It decreaaea the 
coapressive strength of Faat-Fix C-l ceaent concrete by less 
than lOt at an age of 1 hr for an aggregate-ceaent ratio of 
l.S and alightly increaaes the strength at an age of 2S 
daya. 

R-6S2 
Feaalbllity   Study   and   Coaparative   Analysis   of   Deep  Ocean 
Handling    Systsas,    Dec    1969,    D.  A.    Davis,    H.  J.    Wolfe. 
A0699172 

Nine candidate systeaa for lowering and raising nega- 
tively buoyant loada in the deep ocean were coapared and 
evaluated by aeans of s ayateaa effectiveness aodel. For 
both losd rsnges considered - 20 to 100 tons and 400 to 600 
tone at 6,000 ft - a lift ayatea eaploying a ahip with pipe 
string suspension aedlua «aa considered to be the aost 
feaaiblc approach. 
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Aciur«tr pus111oning oi timvy modular lucil» ctn br moml 
irj.lil\ «vhtevrd by rrturt tn| to «couilli- drvlcrs for guut- 
MiK thr tr«ntl«tioi) «nJ rotation ot thr* surtAce luppoit 
i-r«tt prior to tnul faptarrttent . A m*nnrd subaemblr 
would   trrvr   Am   a   usrtul   guidjluf  bjthup  %y»lem. 

Thr trjnitpoit ot 10- to iü-ton load* tor «hurt dis- 
taiur» in thr tirar botto« rnvuonarnt m consldrrrd lra«t- 
blr. Kin«l dtoic« brtwrrn two toa|»rtiiij| aystraa, j hr«vy- 
Ittr iub«rrBihlr and a hydroioptrr, auat await furthrr 
drtuution  ei   work ■isiions and  load lout igural tuna 

R-6SI 
Divrr   Prrlurvanir    IMIIK   Handtools   and   Hand-Hrld   PnruaMIu 
Tools, Dr>   l«b<),  K    H    Barrrtt, J    Quirk,   .»!)«(.. i'.•I 

Nt'EL, Port Hurnrar and thr Km', Point Nugu, Calif., 
havr jointly tonduitrd trsts to «rasurr divrr prrforaancr 
using handtools and hand-hrld pnruaatu tools. Thr tools 
iiu ludrd adjustaMr pipr and aachlnr wrrnchrs, ratchrt and 
spnial hand wrrnchrs, strrwdnvrrK and thr following pnru- 
■atii toola, two drills, a powrr saw, an isipact wrrnch, and 
a chipprr Thr initial trsts wrrr tonduitrd on land and in 
a trst tank dltrd with trrshwatrr. Ocran trsts using thr 
saaM* tools wrrr aiiuapl ishrd at a working drpth of SO ft. 
Prrforaanir tiMrs of Jivrrs using thr various tools on 
vrrtii'al, drck, and ovrrhrad surfarrs in thr ocran arr 
rrportrd. Prrforaancr drcrrsKnts foi in*tar,k and ocan 
trsts arr coaqiarrd to land-trst prrtonsancr. Difflcultirs 
rncountrrrd using thr various tools, trthrrmg drvicrs, and 
tool holding and tranporting drvicr« arr rrportrd, and 
suggrstlons tor laprovrarnt arr aadr whrrr applicablr. 
Additional trsts conductrd in Ihr ocran to drtrrainr divrr 
onr- and two-arai strrngth whilr working on vrrtical, drck, 
and  ovrrhrad  surfacrs  arr suanan/rd  m Apprndix  D. 

R-e')* 
Thr   Mathraatics   of   Signal   Rrcovcry, 
R.   P    Brnniiig,   AP'Od.',-. 

Drc  1469,   D.   I     Chaffr, 

In spitr of Ihr advancrs in thr sMtr of thr art of 
signal »rasurrs^nt inst ruarntat ion. thr »h.i.t«. to rccov«! 
wantrd low-lrvrl signal infomation in thr prrsrncr of 
inhrrrnt noisr ha» not ovrrcoar thr t rrnd for lowrr and 
towrr signal lrvr> procrssing In ordrr to rrcovrr Ihr 
intrlligrncr portion of rrcordrd noisy signals whrn thr 
wantrd signals providr only a saall fract on of thr l"' I 
signal rnrrgy mvolvrd, «athraatical acUtOcg of MfHirgilMI 
and idrnt if icat ion wrrr invest igatrd, and Ihr rrsults arr 
prrsrntrd. A aodrl tor thr aathraatical solution of this 
problr« is drvrloprd and a coaputrr prograa rralizing thr 
authraatical   rrlat lonships  is prrsrntrd. 

R-6» 
Plastic    Mooring    Buoys   - Cost    and    Additional 
Data,   Ian   1470,   R.   W    Dnsko,  AD701367 

Prrf onaancr 

Two plastic aooriiig buoys havr providrd good srrvicr as 
part ot aoorKigs for thr flrrt in San Dirgo Bay for a prriod 
ot 4 yr. Onr buoy with a hand lay-up t ibrrglass-rrinforcrd 
polyrstrr shrtl is in apprrciably brttrr condition than thr 
othrr onr with a spray-up shrll ot tibrrglass-mnforcrd 
polyrstrr rrsm. A third plastic buoy with an inprovrd 
drsign is m rxcrllrnt condition aftrr I yr of srrvicr to 
thr flrrt in Prarl Harbor. An analysis of thr costs of 
purchasing and laaintaining strrl and plastic aoonng buoys 
is prrsrntrd. It indicatrs that attrr thr prrsrnt supply of 
World War II auonng buoys is rxhaustrd, NAVTAC firld activ- 
itirs should uar plastic aoonng buoys as rrplacrarnt br- 
coars  nrcrs^ary. 

R-65« 
Notion of Suhsuitacr Soil Inclusion« Subjected to Surface 
Blast Loading -Results of Series IV Tents, Jan 1970, C. R. 
White,  AD700939 

Eapenaents and analyses Nrtwrrn 1966 and 1969 on the 
behavior of objects buried m dry sand added information on 
shape effects at blast overpressures froa 14 to 2S0 psi to 
thr previous loforaation «bout aass effects. Two shaprs 
(cubic and triangular pnsaatic), each «t two different 
aassrs (greater and leas than the rmoapassing soil), were 
tested. Shape had no diacermble effect on relative dis- 
placeaent between buried objerta and the soil. Shape had • 
greater rffect than aaaa on accelerationa experienced by the 
buried objects, with the objects presenting a flat face to 
the «tress wsve receiving the greater acceleration. 

R-6S7 
Desensitnation  of  DC  Power  Supplies  to  Noarntarv  AC  Power 
Fluctuations, Jan 1970,  K.   T.  Huang, AD700916 

Lightening storas and faults cauae auarntary voltage 
dip« and aoaeUary power interruption« in the AC powrr 
Three brief distucbsnce« reach electronic equipment through 
fluctuation« in thr output voltagra of DC power «upplie«. 
Thi« report deicnbe« aethoda to drsenaitite DC power sup- 
plies to aoaentary AC power source perturbation«. DC output 
voltage austaming characteristic« for basic transistor« «nd 
«ilicon-controlled rectifier power supply circuits sre 
discussed and perfotaance data preaented. By the uae of an 
auxiliary energy reservoir circuit, the DC output of a power 
supply wss aaintained at ita noainally rated value when an 
AC power  interruption of  167 aaec occurred. 

R-iM 
Strength   of   Prestre««rd  Concrete  Brsas  After  12 Yr  of  Live 
Load,  Feb  1970, W.  A.  Keenan et  al., A0703607 

Twelve poat-tensioned pre«tre««ed concrete 1-braas and 
three hollow bo« beaaa were loaded to failure. Four I-b*«as 
were tested at 21 days, all others were tested «fter 10 to 
12 yr of live load Live load ranged froa 0 to I.S tiaea 
the design livr load. The I-braa« were straight, 42 ft 
long, and 24 in. deep. Five 1-beaaa were post-tensioned 
with ungroutrd csble«. Seven I-br«a> were po«'-tenaioned 
with ateel bsrs, four were grouted. The hollow box beaaa 
were gable-shsped with straight tendons. The box beaaa were 
42 ft long, 33 in. deep, IS in wide, «nd po«t-ten«ioned 
with ungroutrd, stranded wire cable«. In general, the 
flexural «tiffnes« of «11 beaaa waa les« than the «tiffne«« 
coaputed froa thr ACI rode. The utiaate aoarot capacity of 
all beaaa was greater than valuea coaputed froa the ACI 
code, the ultiaate aoaent capacity waa 13) greater for 
I-beaaa with bar tendons, 14t greater for l-braas with cable 
tendona, and lit greater for the bo« beaaa. The difference 
waa leaat (7t) for beaaa with banded tendon«. The best 
«grenwnt between ae««ured «nd coaqmted aoaent capacity waa 
obtained by an iteration «rthod in which the actual «trrsa- 
atrain relationship for the lendona waa conaidered in the 
coaputationa. The average ratio of clear «pan to collapse 
deflection for all I-beaaa waa 64, the ratio wa« i? tor the 
box beaaa. The average factor of «afety agalnat collapse 
was 2.46 for the I-braa» and 2.05 for the box beaaa It 1« 
concluded that preatre«« los«, type of tendon, tiae v«ri«- 
tion of concrete «trergth, and live-load hiatory did not 
aignificantly affect the ultiaate aoaent capacity of the 
beaaa. 

■•«SI 
High'Cxplo«ive Field Te«t of High-Capacity Blast Valve, 
Operation PRAIRIE FLAT, Feb 1970, D. I. Williaas, R. S. 
Chapler, AD702039 

NOIL haa developed and tested « serie« of rxprnarntal 
valvea varying in capacity froa 700 to 10,000 cfa, with 
1 in. of watrrflow reaistancr  A 2,500-cfa valve evolved 
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after • («riet of tcitt kith th- ;00-i In buckliag pl«tr 
v«lv» Although the coof ifuratiaa a( th* larger valve 
differed fro« it* predeceaaor, the roarepl resaiaed eiaea- 
tially uaebaaged. Dcsiga criteria for a hkgh-rapaoty valve 
«•re eatabliahed after riprnarotal coafirmatioo of the 
concept laaed upon auck criteria, a 10,000-cfa valve, 
«blck coaaiated of four 2,S00-cfa valvea in a parallel 
arrangeseat »itkin the aaac houaing, vaa deaigned and fabri- 
cated. The valve «•■ field teated in tke 100-pai overprea- 

ure range at Operation PRA1HIE FLAT in Canada, «ith eacel- 
leot retults The valve cloned in IS aaer without daaage 
froa the eateraal eaviroaaeat. 

Reroaaendationa are aade to laprove the lion and tea- 
perature control tyateai of tke boiler unit and to expert- 
■entally evaluate available neawaler blending valvea, diver 
auita, and hot water koaet. Furtker recoaaendations are 
aade to develop a boiler iy»ira baaed upon electrical heat- 
ing which could be located in the habitat for future long- 
duration deep dive anaiont. 

R-6bJ 
Evaluation   of   Nero   200-gph Seawater  Diatillation  Unit,   Feb 
1970, A.   S.   Hodgaon,  Al)8t.6t>Vl 

R-660 
Field Testing of  Electrical   Grounding Rods, 
Driako, A.  E.  Hanna,  AD702040 

Feb  1970,  R    W. 

la cooperation witk the Nation«! Association of corro- 
sion Engineers, NCEL conducted a 7-yr prograa of field 
testing aetal rods for electrical grounding. Single rods of 
galvanised ateel, copper-clad ateel, Nl-resi«t cast iron. 
Type 102 stainless ateel. Type 304 stsmless-clad ateel, 
jioc, aagnesiua, aad aluamua were teated along with couples 
of these to aild ateel roda. Sets of both single and 
coupled rods were removed, cleaned, and weighted after 1, 3, 
and 7 (or M years Potential, resistsnce, and current 
•eaaureaents were aade aontkly as fsr ss practicable. 
Weight losses and electrical data were snslyied for correla- 
tions It was concluded that Type 302 stsinless steel and 
Type 304 atamless-clad steel rods were the best choices for 
general uae. 

A 400-br teat was conducted to evaluate the 200-gph 
Neco vspor-coapression seswater distillstion unit. The unit 
is basically expenaentsl, and its construction incorporates 
featurea wklck have proved advantageoua to operation of this 
type of equipaent. Supplying aoderate vacuua to the evapo- 
rator reduced scale foraation below the levels encountered 
witk units opersted at staospkenc pressure. The wster 
eductor used to provide the vacuua operated sstisfsctonly 
and is a good aubstitute for the store coaples aechamcal 
vacuua puap. The horizontal apray fila evaporator was 
difficult to clean after an extended period of scaling due 
to poor wster distribution in the lower portion of the tube 
bundle. The all-sluamua construction resulted in a ^0X 
weight reduction coapared to copper-nickel alloy units, and 
apart froa alnor probleaa with corrosion of saal l-diaaeter 
aluamua tubing in hot brine thia aatenal proved sstisfac- 
tory. The unit produced sn sverage of 26S lb cf water per 
pound of  fuel at   the rated capacity of  200 gph 

R-Ml 
Aa   Evaluation   of   Deep   Ocean   Research  Vehicles, 
J.  ■. Ciaai, AM6S362L 

Feb 1970. 

In an effort to evaluate deep ocean research vehicles 
and their potential value to deep ocean civil engioeenng, a 
subaersible «as leaaed and uaed in faailiansstiou dives by 
ocean engineering personnel in 19M. The dives are de- 
scribed by the participanta, and their lapreaaiona sre 
given. A literature aearch «as sude, snd the rapabilitiea 
required of a subaersible are poatulated. Tke capabilities 
readily available ia ail representative, currently opera- 
tional subaersibles are coapared with tke postulated re- 
quireaeats. It is concluded tkat deep ocean reaearck vehi- 
cles kave great potential value in tke ocean engineering 
prograa and it ia recoaaended tkat subaersibles be used 
where applicable to specific taaks. 

R-662 
Hot Water Heating Systea for Divera Operating at Deptka to 
1,000 Feet, Feb 1970, S. C. Carg, AM66771L 

Tbenal protection of divers is essentisl for long- 
duration aiaaions under deep sea diving conditions One way 
to achieve diver heating ia bv providing the diver «ith a 
contiauoua supply of hot water flowing through his protec- 
tive clothing. To achieve this objective, surveys were 
carried out to deteraine the best available deck-aounted 
heating systea, kot wster keated auita, and hot water hoses 
suitable for deep ocean aervice. A coaplMe prototype diver 
heating systea «as purchaaed and subjected la laboratory and 
field testing evaluation. 

The surveys showed that stsadard equipaent to heat 
• eawater did not exist on the aarket, that oily one type of 
hot water suit «as available «hick aet all the requireaenta, 
snd that there ia a critical lack of pertinent data on 
available hoses to perait their evaluation for deep ocean 
aervice The prototype unit revealed s nuaber of problea 
areas during testing. Soae of these probleaa «ere rectified 
through appropriate aodificatioas whereas others required 
extensive changes which are recoaaended for second genera- 
tion equipaent. 

R-»64 
Dynaaic    Behavior    of   Strip   and   Spread   Footings    Buried    in 
Sand,  Feb  1970,  0.   0.   True, C.  R.   White,  AD70.I216 

This report describes the response of 1-, 2-, 4-, and 
6-in.-sq footings and of 6x72-tn. and I2x72-in. strip foot- 
ings losded dynsaicslly in dry sand. The load applied to 
the expenaental footing by the NCEL atoaic blast siaulator 
through the loading beaa - load cell apparatua slaulated the 
load pplied by a burled structure to its footings ss the 
result of a nuclear-Mast-mduced air overpressure acting on 
the surface of the soil in which the structure was buried. 
For soae of the tests there wss no overburden. For others, 
a atatic load siaulsting 20 ft of overburden was applied at 
oae side of the footing. This report slso outlines the 
adaptation of conventional static bearing capacity foraulas 
to explain the dynaaic behavior of deeply buried footings in 
sand. The reaults sre applied in an iterative procedure for 
calculating the loading and notion of s buried, footing- 
supported structure, taking into account the effects of soil 
srching. 

B-6C5 
Suaceptibility of Selected C 
trical Trauaienta, Feb 1970 
AD8(>e940 

ication Equipaent   to Elec- 
H.   H.    Kajihara,    E.  tilorgi. 

This report contains the results of the tests aade on 
two types of currently operations! coaaumcation equipaent 
and two aakes of coasercisl Autodin RF1 power-line filters 
to detemine tkeir susceptibility to electrical transients. 
These tests substantiate field reports which indicate that 
saall pulse voltages st the input of RFI power-line filters 
cauaed larger oscillatory voltsges to appear on the losd 
side of the filter. These output wavefora perturbstions 
caused operational disruptions in certsin coaaumcat ion 
equipaent. The effectiveness of one aethod of suppressing 
the oscillatory voltage ia illustrated. The coaaumration 
equipaent waa also tested singly and collectively to estsb- 
lish the quality of electnc power needed for dependable 
operation of these electronic loada. The Nark II 7.J-kW 
power-t ran» lent syntkesiser «ss used to provide tke con- 
trolled power-paraaeter fluctuation» In addition, tke 
effectiveness    of    tke    NCCL-developed    S-kW    pssslve    power 
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continuity drvicr and thr high->prrd «synrhronous powrr- 
»ourcp transfer lyttea was tratfd with thr roaMuniratIOU 

rquipa*nt loading Thr rraulta arr givro hrrrin- Thia 
invrstigation illuatratra an rtfrctiv» arthod fur prriiarly 
ritabtishing th spent Icat ions for thr proprr power condi- 
tioner for uar between the unconditioned pnsiary power 
source and the t rans trnt-srnstt ivr rlrctromr loads to 
obtain  drprndahlr operation of   rlrctronic  systras. 

R-666 
Pressure Vessel Concepts - Eiploratory Evaluation of 
Stacked-Rmg and Seg*ented-Wal 1 Designs with Tie-Rod End- 
Closure  Restraints.  Mar   1970,   J    D.   Stachiw.  Al):.)'■)."> 

An eMplaratory esprnaental study was conducted to 
evaluate the atackrd-nng and arg«rnted-wall pressure vessel 
concepts. The rvaluation consisted of: (1) testing to 
destruction stackrd*ring and srgavnled-wal1 pressure vessel 
aodels with tie-rod end-closure restraints and (2) evalu- 
ating a series of sea 1 designs ut11 ized in thr sraling of 
thr joints between the p res surr vessel end closurrs and thr 
cylindrical prrssurr vrssrl body. Thr trsts rrsults indi- 
cate that the stacked*ring preasure vrssrl drsign is approx- 
isately SOX aravirr than a aultilayrrrd prrssurr vrssrl of 
thr saar intrrnal diaaeter, length, isatrrial, and pressure 
capability. The segaenled-wal 1 pressure vessel design is 
approximately 9 to 9 tia*s heavier than a mltilayered 
pressure vessel of the sa«e diaawter, length, aaterial, and 
prejsure capability. The free-floating, srlf-rnrrgizing 
radial sral syste« providrd the aost reliable and «■xtrusion- 
proof sealing for vessels with considerable radial dilation 
and  axial   end-closure auveawnt. 

k-bt? 
Puisps   for   Salvage  of   Oil   Cargoes   fro« Stranded Tankrrs,   Apr 
1970.   N.   P.   Oldson,  A.   L.   Scott.  A0705487 

The Supervisor of Salvage requested a study of aethoda 
for puapmg cargo oi 1 froa stranded tankrrs and an evalua- 
tion of a subvrsiblr 2S-hp salvage puap swdified to punp 
oil and other viscous liquids. An investigation was su-lr of 
(1) the advantages and diaadvantages of centrifugal and 
positive displaceaent puaps, (2) strengths and head losses 
through oil transfer hosrs of different sizes, I i> power 
requireaents, electric, hydraulic, and pnruaatic drives for 
salvage puaps, and (4) heat required to lower cargo-oil 
viscosities for salvage. A 25-hp centrifugal salvage puap 
with Stodified, interchangeable iapellers was tested in oils 
of various viscosities to deteraine its capability for 
puaping various types of oil in cargo salvage operations. 
The following were concluded: (1) the aost practical sal' 
vage puap would be an electric, subaersiblr, 18-hp puap 
capable of operating at 24-hp for liaitrd periods, (2) the 
aodified mbarrsihlr 25-hp salvage puap is satisfactory for 
salvaging oil cargoes if the steady-state irmprrat re of the 
aotor windings is liaited to 140 C. (3) a b-in. diaa hose 
systea should be used, (4) the standard 30/40-kW generator 
should not be expected to supply power to aorr than onr 
2S-hp salvage  puap  -hrn  viscous  oil   is  puapted. 

Response of Buried Capsulrs In the High-Overpressure Region. 
Apr  1970,  ft.   J.   Odello.  J.   R.   AUgood.  AD70S990 

This report desi*ibes tests of three capsule-shaped 
structures at the predicted 1,000-psi overpressure range in 
the S00-ton shot of Operation PRAIRIE FLAT. The purpose of 
the test prograa was to deteraine the effects of backpacking 
on the aotions and stresses transaitted to near-surface 
buried structures in high-overpressure regions and to pro- 
vide check data  for relevant theoretical  analyses. 

The capsules, designated Cl, 02, and C3, were approxi- 
aately 6 ft tall and 3 ft in diaaeter with 3/4-in. thick 
walls. Cl bad no backpacking, C2 was backpacked with poty- 
urrthane    foaa,    and   C3   was   backpacked   with   foaaed   cetwnt. 

They were buried 3 ft below the surface of the ground at chr 
aaae range with their axes of syaaetry normal to the sur- 
face. 

Data froa the SS channels o' electronic mat ruarntat ion 
showrd that the backpacking reduced the peak air-induced 
accelerations by a factor of three and reduced the peak 
air-induced stresses and the relative displaceaents between 
the capsules and the soil by a factor of two Direct- 
inducrd aotions and strrssrs were saall coapared to air- 
blart induced atress and wrrr not attenuated by the back- 
packing. The data providrd checks for an eapincal arching 
equation and a   'initr rlrarnt  coaputrr  codr  analysis. 

K-699 
Autoautic   Data   Recorder   for  Vehicular  Operations,   Apr  1970, 
L.   J.   Elliott,  AD706334 

00D operates a huge transportation systea. Efficient 
sunages^nt of this system requires the collecticn of an 
laaensr aaMunt of data and thr prepacat ion of voluminous 
reports. At present, this work is performed manually The 
use of a computer-compatible, autoaatic recorder for col- 
lecting vehicular operation data, developed by NCEL, offers 
significant tmproveawnts in speed and accuracy, thus provid- 
ing   for  more   efficient  management   of  vehicular  operationc 

R-670 
Displacement   of   Laterally   Loaded   Structures   in  Nonlinearly 
Responsive    Soil,     Apr     1970,     H    L.     Gill,    K.  R.     Deaars. 
AD70S989 

Quantitative inforaation on the response of soil in 
natural deposits to latersl loadings was obtained by the 
perforaunce of field tests in conjunction with theoretical 
studies and in situ and laboratory deterainatioos. Thr 
fir Id trsts utilizrd a segments I pile, a lateral plate 
loading device, rigid poles subjected to lateral loads, and 
full-scale laterally loaded piles. Results of the final 
series of field tests and analytical studies in the program 
are presented in this report, slong with the design recoa- 
aendation« foraulated on the basis of the research- 

Procedures were developed for the prediction of non- 
lineai lateral soil pressure-diaplaceaent relationships 
applicable to undisturbed deposits of both cohesive and 
noncohrsive soils using easily aeasured conventional engi- 
neering properties of the soil. These procedures were 
utilized in the developaent of design procedures for later- 
ally loaded pilea in nouhomogeneous layered soil systems. 
An iterative solution of the Isterally loaded pile problem 
utilizing a digital coaputer was developed, and a siailar 
iterative solution for hand computations in a tahul tr for« 
was evolved for use in cases where a computer caniiot be 
used. 

R-671 
Portland Cement Concrete for Antarctica, 
Kreton. AD70S994 

Apr    1970,   J.  R. 

A satisfactory concrete mix was developed at NCEL for 
use in Antarctica. This aix was subsequently utilized at 
HcNurdo Station, Antarctica, during Deep Freexe 1969 to 
construct siaulated floorings and slabs. Techniques were 
developed in the field which led to formulation of recoa- 
aended procedures for batching, mixing, placing, and curing 
of portland ceaent concrete in Antarctica. The pertinent 
features of the mix and design and related procedures are as 
follows: 

Ceaent  -  S94  Ib/cu yd.  Portland Type  III 
Mixing  water -  35   gal/cu  yd   heated   at   140oF   to   180or 
Total aggregate  - 3,210 Ib/cu yd  (1-in.  maximum) 
Sand (passing No. 4 sieve) - 1,188 Ib/cu yd :371 of 

total aggregate) 
Slump -  3 in. 
Air content - *»% to 7% of concrete volume 

R-94 
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Calctua  chlorite -   12   lb/cu  yd   (21 of   cMtat   w«l|ht) 
TMpcrotur«    of    concrete   when    plactd  -  50 F    to    70 F 
CurlDi -  heat    (50 F   to    70 F)    applied   to   the   concrete 

• urftte for ] days  follawing caitiag 

(-672 
Tire-Pavesent    Friction   Coeffulenta,    Apr    1970, 
«D70SM7 

N.   Toalta, 

An inveati|«tion conantiai aalnly of a literature 
review and a review of current reaearch don* outaldc NCEL 
waa conducted to detenaine the aethodi needed to provide 
aafa, akid-rtalatant lurtacea on Navy and Maria« Corpa 
airfield paveaenta Much of the information reported herein 
• ervea to update the infonution contained in NCU Technical 
Report R-303 For ciaaple, new information ia included on 
frlctioo-Bcaaurint aethoda, correlation of the aeaaurini 
•ethoda, factora affecting friction coefticienta, ■iniaua 
requiretaenta for akid reatatance, and aethoda of iaproving 
the akid raaiataace of allppery paveaenta. However, aoae 
new topica which are of recent intcreat are alao diacuaaed 
in detail. Theac topica include hydroplaning, the aecha- 
maaa of rubber friction, the friction aaaociated with 
varioua operating aodea of aircraft tire*, the relationahip 
of friction coefficient» to pavaaent aurfacc taiture and to 
aurface drainage of water, and the effecta of pavenent 
grooving    on    hydroplaning    and   on    friction    coefficienta. 

All the infonaatlon froa the inveatigation ia auaau- 
riied, and reconaendationa are given for reaearch and devel- 
opaent effort! needed to provide aafe, »kid-re iatant aur- 
face»  for airfield paveaenta. 

R-673 
In Situ   Strength   of   Subaqueoua   Concrete,   Apr   1970,   W. R. 
Lonan,  AD705993 

Cylindrical teat apeciaena of 3-1/2- and 7-in. aluap 
concrete underwent curing, within 1 hr after fabrication, in 
(1) a aealed veaael filled with 470r aeawater at 269 pal to 
aiaulatc a 600-ft oceanic depth, (2) in 47 F aeawater at 
ataoapberic preaaure to aaccrtain the effect of taapcrature, 
and (3) in 73 F fog aa the »tandard for coapreative 
atreagth. Speclacne cured aa in (1) and (2) ware coat la 
aegaented aolda held intact by rubberbanda to permit con- 
crete awellage while curing and deformation when loaded to 
failure under uniaaial coapreaaion. Coapreaaivt atrengtha 
were determined at agea 2,  4, 6, and > daya. 

Hailaua alia of gravel aggregate waa 1 In., equivalent 
ccaent (Type III) factor wee 7 bag», and water/ceaent ratio* 
war*   0.52   for  low-aluap and  0.63 for  high-aluap concrete». 

The coablned effect of low »que ma teaperature and high 
bydroatatlc preaiure cauaed the 7-day atrengtha, attainable 
by curing in 73 F fog, to be reduced nearly one-half for 
low-aluap and aoaewbat «ore than one-third for high-aluap 
concretea. Further experlaentation 1* needed to aacertain 
(1) the effect of ceaent brand on aubaqueoua coopreaaive 
atreagth durlag the flrat 24 hr, and (2) the 14- and 28-day 
■ubaqueoua coapreaalve atrengtha of concretea identical to 
thoae deacrlbed herein. 

R-673S 
Supplement    to  In Situ Strength of  Subaqueoua Concrete, Sep 
1971, W.   R.  Lonun, AD889084L 

The phyalcal effecta of an environaent alallar to that 
in the Santa Barbara Channel at a depth of 600 ft do not 
cauae appreciable dlffercncea in nubaqueou* coapreaalve 
atreagth (at any age froa 1 to 28 daya) between 3-1/2- and 
7- . aluap concretea caat end cured in altu, provided the 
"•e brand of hlgh-early-atrength Portland cement la uaed In 
both concretea. 

The Influence of ceaent brand (either Victor or Colton) 
in concretea of equal aluap, whether low or high, la iacen- 
aequentlal at age 28 daya, but ualng Colton ceaent can 
raault in »ubaqueoua coapreaalve atrengtha at laaat 1,000 
pal greeter than thoae obtainable with Victor ceaent et agea 

between 1 and 14 daya if the concrete aluap ia low. During 
the firat 7 daya, the unavoidable loaa of aubaqueoua coa- 
preaalve atrength of concrete Incorporating Victor ceaent 
(coapared with Identical referential concrete which ia cured 
in 73 F fog and teated ia 73 F air) can be reduced aa auch 
aa 251 by aubatltuting Colton ceaent. 

The probable 28-day aubaqueoua coapreaaive atrength of 
concrete, incorporating either Victor or Colton ceaent, 
deaigned and produced aa deacrlbed in the baaic report can 
be predicted by aeana of eapirical foraulaa, provided the 
7-day coapreaaive atrength of identical referential concrete 
ia known. 

R-674 
Water Permeability of Coating Filna Using a Radioiaotope 
Tracer Technique, Apr 1970, E. S. Hataui, AD70S988 

The report deala with the development of an accurate 
and rapid aethod of deternining aoiature peraeability 
through protective coating» uaing radiocheaical techniquea. 
It deaonatrate* that the radiocheaical aethod, aa coapared 
to the ASTH atandard aethod, ia preciae, aenaitive and 
rapid. Thla aethod ha» been uaed to analyze variablea which 
aay have a aignlficant ef'ect on the aoiature peraeability 
of paint filaa. The variable» analyzed include file thick- 
neaa, vapor preaaure, teaperature, generic type of vehicle, 
type of pigaent, pigaent concentration and aoiature diffu- 
aioo la liquid or vapor fora. 

R-675 
Streaa Analyaia of a Conical Acrylic Viewport, Apr 1970, 
MR. Snoey, J. E. Crawford, A0708009 

Thla atudy waa Initiated to: (I) detenaine experiaen- 
tally the atructural reaponae of a viewport deaign, (2) de- 
termine the accuracy of the finite eleaent aethod in pre- 
dicting viewport behavior by comparing analytical to experi- 
aental reaulta, end (3) detenaine the effect, if any, of the 
flange aurface flnlah on the atructural behavior of the 
viewport ualng both experlaental and analytical techniquea. 
In the experlaental phaae, four full-acale conical acrylic 
viewporta, with a noalnal thickneaa-to-nlnor-diameter ratio 
of 0.5 and an Included angle of 90 deg, were atrain-gaged 
and teated to 8,000 pal. In the analytical phaae, the aaae 
viewport deaign waa analyzed with a finite element computer 
program. The finite element reaulta aucceaafully bracketed 
the experimental reaulta by aaauming two extreme boundary 
conditiona, fixed and free, at the viewport-flange inter- 
face. The fixed condition aaaumed an Infinite coefficient 
of friction, and the free condition aaaumed zero friction. 
In addition, finite element analyaia provided complete 
Internal atreaa diatrlbutiona. All reault» indicated that 
viewport* with thla deaign exhibit both plugging and bending 
behavior and have two areaa of high atreaa concentration, 
the center of the hlgh-preaaure face and the corner between 
the low-preaaure face and the conical bearing aurface. The 
analytical inveatigation Indicated that the aurface finlah 
of the flange algnlflcantly affect» the viewport atreaa 
dlatribution. A rough flange aurface (fixed caae) producea 
atreaa magnitude* In the viewport which are about 251 leaa 
than thoae in the viewport with a aaooth flange aurface 
flange (free caae). Thla waa alao eatabliahed experiaental- 
ly by teata of 15 model viewport* under equal load, which 
indiated that * 125-tm* flange finlah cauaed leaa plaatic 
deformation In the viewporta than either a 63- or 32-rma 
flange finlah. 

(-676 
Development of • Spherical Acrylic Plaatic Preaaure Hull for 
Hydroapace   Application,   Apr   1970,   J. D.   Stachiw.   A0707363 

A apherical, acrylic plaatic capaule haa been deaigned 
for protection of man agalnat the external bydroatatlc 
preaaure preaent at continental ahelf depth». Experimental 
and analytical atudle* have been conducted to evaluate the 
performance   of   both   the   apherical   capaule  deaign  and   the 

1-15 



«iiylu     pi Ail 11     i oiikt l ut t l>>it    w il • i . i 1     41    i Mill iiintt « 1     . In 1 t 
teflbl hi.nils intM Ivtltng Itaruly-lwu IS-in "P audrli 
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•' S- in - < i i tin* knraft , «n«! •• .UUO- i I |>(ik i( I vr liuuy«ii« y m 
• titaiin f .. hrrii k|>*i 1111 41 ly itrv« loprd lui thr NtNU (Nav^l 
Iwf riamtal Wtiwä O^Mrvtlery) kystr«     Ihr NK^' prolaty^f 
> «|tkiilf nut t rkkt nt I V wi t tiki tiutl tON k iWilatrtt ill vrk i «li|Mi)t 
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l-MO 
A  Niu Ir4i   l.k|ir i imrnt 4 1   lu 1 ■.,-   (NKMl*)   «ml  i i «M   Mash Snikui , 
May   tf/O,  N    A     UtttUr,   AhMM.''! 

An r In t li>M«giirt i« pulkr 4ii«l I i)|tlt llikli knikui , t«|i«- 
hlr «i| kriiktiii thr ix i ui irm r i>l iiiu trai tilaktk, wan «Irvrl' 
»)ir.l   4111t   rV4tu4lr«l   hy    N< I 1 Ihtk   unit    tk   uanl    in    I ulijuiti - 
tiun with a blaat «IIIKUIP vatvr tin piutrittvr ahrltrrk 
tnv i i«>iuM*iit 11 t rkt h i II«II « atnl t hat thr I Ml' krnaor will 
irfc|i(iii<l to a 100 nan ■ i ar-t l»r wavrtoi« and I o a I i|til 
11 l(iMiit«ik 11 y l.v.l in ihr vik ttilr region ut a^tpi usinatr ly 
Ul liuKnik / BU m, 11 will opr i «tr jiiopri ly in 1 ra|ir>iBturrk 
l>rlton-ii I -i t ami ISO ^ , in a ■hoi k rnv i rolMWnt u|> tu ISg 
latnally 4nil ISg vntually, an<1 in an ovrfp-n JUI r rrgiun 
ii)> to 'ii' |>fci Alao, thr anifcoi la not Bjh|rit to rxietaivr 
Irvrla   ot   g4HM4   i4iliatii>ii 

ti|>l I«HI«  fokit lonntg  ot   l>rr|i   Dmlri gi ouml   Innnrlk   in  H«ii li   tl), 
A|M   I%r0,   I    kotiRnk4»|..  Ua0«%01t   COVriKNTIM 

N-h?8 
KtipOAM   Ol    Hui tnl   Cyl in>lr I k    I 
l«)7Ut   J     H     Allgo«.«^   I     K.   l,rwt 

i    t hr   Nr Ji ■( i «t . i    K<K i >> 
H     1)     Hail,   A1W0M010 

Mis 

Tratk wnr pn toimr.l in upriAlioii DIMANI II.AIN, Ivrnt 
t>, on a H-tl-iltaii irtiitoi«r«1 tuiuirtr lylimlri ami on ihirr 
••IB *<ltM > yl iiiiln h to oht a in int «it«4t ion mi Ihr hrhavioi 
ol at iu« t uirh in Ihr lira i - DIM t 4« r , |i t gh-ovn |>i rkkin r rvglOII 
All I rkt itftlctUrM wn r «ii tritt r«l with t Itr t t longtl loltna I 
atrk |>4i4tlrl to Ihr MM I a« r ami IIKINI.II lo a lailiiik thiongli 
Hiottitil     /no llir     In «    «ihtauir«!    wr i r    inlrmlr<t    loi     Ukr    in 
ihritunu thr irkiiltk ol inrnlly «lrvrlo|tril linnlinrJI > oM)<ii 
in   iixlra 

riu i I V' II i ut'    ol    kS    « haniir Ik    ot    tltclroall     mkti timi-ut « 
t ion    y ir tilril   .Ul a   whn tt    yt «>v iilr    iittoiH4t ion   on    thr   hotly 
■otimift     ■(! I   l i  in .UM l i .   I    aho« k ,    thr    tmli:>ri1   ktiaitifc,   ami   tin* 
inln I 4\ r    («irkkuirk 1 nt «n iil4t l oil     >>II    thr     t 4 l Im r    »nlr   Ol 
nrai - km la« r   i r ml oi« r«!* i on« i rt r   «yltmlrik   wak   ot'ijinnl   titw 
ohkn vat u>n    o|    thr    k»411     ; •'   i n   -«tia«)    > y 1 iiitln k    am)   t in« 
tratk   ol   kimlai   tyliitilrtk   in  Opttrgttoa   HAi KM 11        Imlmr.l 
at i rhkr»    ami   ai i r In at i«>itk    wnr   ««a I In    than   OgpOl tril   rvrn 
i hou|h   h«><ly   Mllom    «>I    tlir    ordn    «it    2    II     i vri I i« al    ami 
hoi i «out al t    wr ir    niin irn« nl Ihr    data    « Irai ly    allow   thr 
rtpld   attrnuation  ol   vrt«Hily   t\    thr   ■oil    -    aa   a   i «mki-i|urn« r 
.>|     thik     attrniial ion,     tlir     rt tr« 11 vr     at rrna     on    t hr     lai Kr 
« y i imlrt    waa   «mly    J0\   ot    ttir    prak   aui 14« r   proiauro        Hu s 
klirkk     - ......I     no    vikihlr     «laaagr     to    thr     laigr    «yliiidn 
Howrvri , two o| tlir arndr I i y 1 i mir i a «.«llanard, and Ihr «iltin 
wah hadly >i4tkid t>y thr ovn I tti iihl mg that wak |»rtnli«i to 
tvrnt   h 

l onpai ikon ol lioitl inrai i «iMpnt 01 tolllt iOttl i (>« i I -i im >l 
umln ««int i a« t ) kttowrd 1*001 .^1 < •im ni with Ihr rapri tmrnt a I 
data Imili.i     drvr lupairnt     ol     noit I 1 nrai     « odra    1 4(i4tilr   ol 
koi I - at iu« t nir itltrikitton analyars apprai k t «1 hr iri|itiifd 
to  aihirvr  «raiimitliil   kolntton«. 

K  t>Hl 
Kr tat loiifcht|t Hrt wrrn Hai llir PMllift| and COI 1 ualuil Hair ol 
laihoit Strrl and Alumnu« Alloy at thr Surtair and at h.UOO- 
M   IVpth.   Nay   1471,   1     S    HuraoU,  ADUIHOU 

i4ihon ktrrl (lOlU) and aluainufli alloy t'l 'M K,' panrlk 
wnr ratiuard at Ihr kiiilair Wi to .'Hr dayi) and at b.OUU-lt 
drpth ii«'* doyo) in thr Patilu iKran ll) to «trlrtaiiir tl.t- 
rl In I k ot t«iul ing 01 gall 1 a«* on thr 1 OTIOBIUII ratr and 
1.1 to 1 ■■««(■ «1 • thr hi i>logii a 1 COI loaion ratr ot idrnt 1« a I 
trat pMolg ktihatn gnl at thr I wo drptha Srawatr ■ kaMplra 
otii 4 mrd at t hr aurl ai r an«! at drplh wnr analycrd loi 
dikk«ilvrd oRygrn « oitmit i at ion, yW . aalinity and ttap«raa 

luir Ha« tn iol«igi« a t tratk wnr alao «onduitrd on arawatn 
■ DM Ira Ihr     trkt     panr 1 k    wr ■ r    kiilwi gnl    in    t hr    ara    a a 
to I Iowa to id>t am dal a on 1 0110a tOfl latra i 1 ) rm loard 
1 iik ulr an initially »tr 1 1 Ir platlli 1 y 1 mdi u al I hanhn wit It 
both rnda aralrd with «raihianr liltrik lionliol panrla), 
(J) ptaird uikidr a «yluitlri lovnrd with :io m.sli nylon 
a«1rrn r|olh| i D placad maidr a 1yIimln with both rnda 
umovrrrd, and (**) atlaihrd lo a phMelil plastit gtrtp 
(■■pOBrd     panr 1 k I Ihr     t out 10I     spei iwna    hn amr     « .<o( ami - 
natrd, bowovor, lio« itirroaiun data ohtatiird on trat pMMll 
r aboard on I hr arat looi in t ,0UU tt o| wain , it la 1 un~ 
« ludrd thai ali*r 11 1Mb playrd a aigniluaiit io|r m gCC«l" 
ridting «oM«iaion «it trat apn i»rna 1'rat ttanrl« rK|iuard at 
t Itr am la« r 1011 odr«t al laatn latra than rrpluatr trkt 
t>aiir I a wh 1«h wnr rH|io«ril on thr arat loor in h ,000 tl ot 
wain Thr   iorruaion   ratra   ol   both  atrrl   and   aluminum  alloy 
liaiir la ■pprooch 1 «>n hi a my atm mlrndrd rapoaurr in I hr 
ara. Thr vai lona rnv 11 uiMirnt «1 ta«toik and thnr ptlnta on 
thr i01toaion ratra al thr auitatr ol Ihr ara and at giral 
drpth   on   thr   arallooi    air   «lia^uaard 

t'oiuirlr   Nodrl    Aiulyais   ol    Struttuial   Kir 
Stirngth    Krdu«tioii    Cearopto,    Nay    19 70, 
AlWDHOl i 

arnla   Uevrloping 
J.  N       Km itlo. 

H-b7«( 
(ailtnr ol Thiik-Watlrd lomirlr Sphnra Subintrd to Hydro- 
atatn loading, Nay 1470, H H Haynrk. K. A. Hootnaglr, 
Al)/0H011 

Vwo «odra ot tat luir Im h«> 1 low 1 oiu 1 rtr aphnrk tub* 
ir« trd to hy«li okt al I« pi rakuir ItMdlng» air diai naar«!, and 
thr mpniMrntal iranlta air iirrarntrd Ihr tiiat a«>dr ot 
lai luir waa « 1 at k drvr Iti^iMrnt m I hr planr ot Ihr 1 om irlt* 
will,    and   t hr   ar« mid   aodr   waa    IM|>1OH ton        FrM   nt|in imrnl N 

itkutg lb-in -oo gpbaroa, thr dlffartnr« hrtwrm tbo praa- 
anrra at lailurr toi Ihr two onnlra langrd ti«>« 0 lo MIX 
Kapraiglona to pmii«t thr praaaitraa at mit lat ion ot m- 
planr 1 141 king ut thr > om 1 rtr wal 1 and t hr luraauira at 
tailitoKion arr praaaatad. 

A dtairnkiona) analyaia davalapl thr aialr tactorM toi 
diracl and at irngth-mini t ion Badala, A art hod 1« |irr»rnlrd 
lot drai gmng amir I - on« irtra aiiitablr lor usr in «aal 1 - 
■cala aodrla thai will prodttca alirngth «liarai trr ist 11 a 
rkHrntially thr aaar aa pretatypa t on« irtr h«ind at rrngth 
ul aodal concrata ralnforcaaanl waa otudiadi and an appara- 
lus waa ilrorlo.rd to cut drturaal 10111 in wnr. Pulloul 
trala wnr tot.imtrd to rvalnalr thr bond almigth drvrloprd 
liy   I aim 1 at 1*1 y-drt«nanl  wi 1 ra 

to davalap Ihr cascapta ot «tirngth-rrdui 11011 aodrlmg, 
a aartag ol bra« trala waa tondmtrd. Thrar trkia rrvralrd 
that aodrth will accurataly raprodaca pretatypa tailurr 
ao«lpa and nltiaatr alrrnglha. Thr anuiary of aiiauta and 
.It-1 1.-« i ions drprnda on thr a ignitu'amr ol diatortion in thr 
aodrl Thr ahrai at irngth ot Ihr ai>drl waa lound lo be 
dr|trndriil upon Ihr gqitara toot ot ihr uUtaate comrete 
toapieaaive atieaa, «trength atale tavtora «hould be applied 
tti lite Hijuare root va lue Kurthei teat a involved loluana, 
piralrraaed beaaa,   and  Mat   alaba. 

R-96 



t-MS 
Relation ktw» Ch«n|ei is Electric«! Propcrtir« tni Per- 
loraaact of Cottinta - Eiprnarnti with ThirtOD I^wraad 
Coatiai Syataw, Hay 1970, P.   J.   Haarat,  AD707697 

In an attcapt to find a relatively rapid aethod of 
predictini the perfomaoce of coetinta, chan|ea in electri- 
cal propcrtiee »ere coapared with the reaulta of lonf-ten 
field perforaance of the coetinta. Thirteen coatia| ayateaa 
on ateel panela were inaeraed in aeavater in the laboratory 
for 400 daya, and the AC and DC electrical propcrtica of the 
coatin|a vere detcrained. Earlier eaperiaenta had indicated 
a relationahip between chantea in electrical propertiea and 
pcrforaancc Ne« reaulta with coatinta of coaparatively 
good pcrforaaoca indicate aoae correlation between changea 
in electrical propertiea and coatioi ptrforaance. However, 
the correlation la not aufficiently high to allow reliable 
prediction  ot   the  coaparative  perforaance  of good coatinga. 

R-M4 
Salvage Work Project!  - Sealab  III, 
ADTOMU 

Jun   1970,   J.   J.  Baylea, 

The Navy ia authoriicd by public atatute to provide 
aalvage facilitiea to aaaiat both public and private vea- 
aela. In keeping with thia reaponaibility, the Superviaor 
of Salvage, U.S. Navy, ia proaccuting a vigoroua prograa to 
incorporate the lateat techniquea and cquipacata into the 
Navy'a aalvage forcea. 

The Sealab lit prograa under the direction of the Ocean 
Eaginetriftg Branch, Deep Subaergence Syateaa Project Office, 
waa initiated to advance the atate-of-the-art of aan'a 
capability to live and work in the deep ocean euvironaent. 
It waa the goal of the aalvage project« for Sealab III to 
deaonatrate and field teat «oae of the more iaportant new 
aalvage devicea and techniquea. 

Thia report diacu««e« the «qutnaut faailiaritation and 
training phaaea aaaoclated with the aalvage projecta planned 
for Teaa Two - Sealab III, and the aodlficationa to both 
equipaenta and procedurea aa auggeated by the diver«. 
Prellainary reaulta are included with recoaaendationa re- 
garding future plena. 

Huaun factore atudiea were conducted in conjunction 
with the training phaaea in preparation for Sealab III. 
Coala included «aaeaaaent of diver«' perforaance, the devel- 
opacnt of iaproved underwater work procedurea, and iaprove- 
acnt of underwater equipacnt through development of deaign 
criteria. 

R-6rs 
Blaat  MaiiUnt Fana  for Hardened Cooling Tower«, Jun 1970, 
R.  S. Chapler, D.  Pal, AD710740 

A atudy waa conducted to deteraine the nuclear blaat 
reaiatant chatacteriatica of vancaxlal and centrifugal type 
fana uacd on cooling tower«. Rugged coaaercial fana, naae- 
ly, a 27-, 24-, and 21-iB. vaneaxial, and a IS-in. centrif- 
ugal, were «elected for the atudy. A prellainary analyaia 
followed by an cstenaive esperiaental prograa ualng the NCEL 
12-ln. coapreaaad air-driven ahock tube waa carried out. 
Teat reaulta indicated that the deatructive Incident over- 
preaaurea for the 27-, 24-, and 21-in. vaneaxial and the 
IS-in. centrifugal fana were 8.7S, 8.5, 9.75, and 12.5 pal, 
reapectively. Concept« to increaae the blaat reaiatant 
characteriatica of the fana were foraulated. 

R-616 
Structural   Deaign  of  Conical   Acrylic  Viewporta,   Jun  1970, 
H. R.  Snoey, H.  G.  Katona,  AD710350 

The purpoae of thia report la to eatabllab a rational 
engineering approach for the deaign of conical acrylic 
viewport«. To achieve thia goal, a tlae-dependent, yield- 
failure criterion «aa developed and utilized in the analyaia 
of a variety ot viewport conflgurationa. Specifically, a 
range of thickneaa/ainor diaaetcr  (T/D)  ratloa froa 0.2S to 

1.75 and included anglea frua 60 to 120 deg were «nalyied by 
the finite eleaent technique. Uaiog the viewport structural 
analyaia in conjunction with the yield-failure tntenon for 
acrylic, tiae-dependent operating depth« vrre deteramrd a« 
« function of viewport  configuration. 

Paralleling the above, an expenaental inveatigation 
waa performed to validate the «n«lytical rr«ult«. Six 
full-acale viewporta were teated for a year under aiaulated 
operetion«! condition« that included «iauU«neou« cycling of 
preaaure and teaperature, 0 to 4,000 pal and 70oF to i',"h, 
reepectively 

Coapenaon of analytical and experiaental ntliltl 
indicated excellent agreeaent for the phyaical lac«tian of 
viewport fdlure «t «pecified loading histuriea. 

Deaign recoaaendationa are preaenled in the fan of 
deaign curvea which enable the deaign of a Cuu.cal acrylic 
viewport for « «pecified opereting pre««ure «nd duration 
under load. To coaplete the recoaaendation«, deaign inior- 
aation ia given alao on aealing with a conventional 0-ring, 
aa well aa guidelinea for elevating a viewport in ita 
flange. 

R-617 
Protection of Steel Pontoon Floata froa Corroaion, 
R. W. Dciako, W)«7)Ü02I. 

Jul 1970, 

A 3-1/2-yr teat prograa wa« conducted in San Diego Bay 
on the uae of aodem aynthetic co«tibg« in conjunction with 
««crifici«l «node« for protecting «teel pontoon caael floate 
froa corroaion. The three two-coat, protective ayateas 
perforaed very well, much better than the previoualy uaed 
coal tar ayatea that required annual recoating, and the 
anodea provided (oapletr protection froa ruating to under- 
water portion« of the floata. It waa concluded that a 
coabination of one of the coating aystea« and cathodic 
protection froa aacrificial anodea can greatly reduce the 
aaintenance coata aaaoclated with pontoon caael floata. 

R-68S 
Aquanauta Coapoaite Life Support Uabilicala - Sealab III, 
Jul 1970, J. J. Baylea, D. Taylor, HDUWll 

NCEL awarded and aonitored several contracta for aqua- 
naut coapoaite life aupport uabilicala and coapleaentary 
equipment planned for uae in the Sealab III operation. 
Safety certification leating of the contract itea« w«« 
perforaed at the contractors' factorie« and at NCEL. The 
accepted iteaa were obaerved in use during Seal«b III «qua- 
naut training sessions and were evaluated aa to their poten- 
tial uae in an actual operation. It becaae evident that 
there ia a need for iaproveaent in the reliability and 
durability of aquanaut uabilicala. Greater care in the 
handling and aaintenance of life aupport equipaent would 
ceault in iaproved perforaance. 

R-689 
Ice   Engineering 
Confined Syatea, 

- Tenaile   Propertiea  of Sea   Ice   Grown  in  a 
Jul   1970, J.  E. Dykina, A0874807 

Tenaile atrength envelopea were developed for horizon- 
tally and vertically oriented «peclaena of saline ice. The 
upper boundary liait in each caae repreaenta 1- to 2-ppt 
aalinity ice for teaperature range -4 C to -27 C, while the 
lower boundary represents 7- to 9-ppt salinity ice for the 
aaaw teaperature. The salinity, denaity, and petrographic 
atructure of the 7- to 9-ppt natural aeawater ice, which waa 
grown in the laboratory, are closely identifiable with the 
characteriatica of «ea ice foraed in a natural environaent. 
Thia obaervation waa baaed on coapariaon oi the upper 44 ca 
of laboratory ice with a alailar thickness of natural sea 
Ice. The tenaile atrength waa found to be a nonlinear 
function of teaperature, there were atrong iaplicationa, 
however, that a linear relationahip with aalinity aay exiat. 
The atrength waa found to be dependent on orientation of the 
atreaa    field   with   both   the   grain   (ccyatal)   and   «ubgrain 
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(pUlaUl)    •tciutvr«        Liailid    .luJy    nidn.ir.    tk«t    lh> 
Irn«ll»     ■Iirii|lli    ul     •allM     ■>•     !•    (ppr«( l*bly    irJu>r<l    41 
• treu  not   UKinir «be««  .'I pn/itr 

l-*«0 
(tilaait*   ••   *   lilr   Iitriul«!   foi   Aipk«lt|i   Concrat*  K«vr 
•»!•,  *u|  t«)0,  D.   r    Crllflo,  AM7M(6L 

kril«*iii-, ■ |>ropri«t«ry produrt, i* dvtcrlbvd, Inrlud- 
iiil m aakcup, utriulnHt, •nd liaildian* Rcclaaitt >• 
••Id to b« • im*Mtttcl>*»t—i •«lliMili, »l 1-l;i-»alri 
«■ulaiun of • ■*ltit»d blvnd of lb» lour princlp«! ti«ilti»iii 
ul    Mtlvnri Wim    HBfii    pioporly     It     li    rllntlvr    ID   «Jln- 
t«iuin| Ota ■»rvu* 111« ol on •■pb^ltlc coii%r«lo |i«vrarnt 
It i» •!." «fltttlv* IK ii luvruat lug »»«tbartd aaplKll 
fhi. *lltitiv*Ha> h«» I"'" vn 11 ir.i by i .'»«ulut ion »ith 
■ Uib uin» ul Hnlaaltr •■ ^r<lri«l, Stair, •nd County •gffl' 
ci«a. Somt ol thrar u^ara havr aaployrd RaclMiita lor 
10 yr Proap«rtiv« uan» abould avail tbaaiaalvra ul tba 
conaultativ«  atrvuaa uflarad by  i h<- aanulciturtr 

ll-6«l 
tit*  Suivrymg  lor Ocaan Floor Con^truition,  Au|  1970,  H.  C. 
Niruoaka,  W    I    Hollaan,   AU/l-'/St 

Tk« uuiraar in uilrtrai by ihr Navy and otbtr orgaiu- 
••tion» in pUirarnt ol iiiuitutra on lb* •••floor iirir»»i- 
laln ralal'l lahini aita |>ai<artria irlrvanl to •ucb lon- 
• trurtlon, •nd r^uip*riit lor «••aunng thraa par«wt«ra. 
Inrludad in tkla raport ara tha aita paraaatara aigmfuant 
to daaiguing, tonatructing, oparaling, and maintaining a 
aaafloor atrurturr, an uutlina of tba aita aurvay procadura, 
tha aijuiparnt avallabla tor tondutting ihrar aita •urvaya, 
and data kandllog and raduitiun trikni<|uaa. Alao inrludad 
ara racooMandatlona for raaaarck raquirad prior to plaraaant 
of  atrurturra  and ai|uipaant . 

t-MI 
Paraaability  Studiaa  of  Namforcad  Tkin-Shall   Cumrata, Aug 
1970,  J    K    Kaaton,  A0711g41 

fallmg-haad paraaabllity taata wara conductad un 
apaciaana of two nonul-waight concrataa and two light- 
«right comrataa typical of tkoaa uaad in Ihin-ahrll inu- 
forcad coocrata roof a. Spaciacna of aack concrata with 
galv^nnad aaak ralnlorraawnt »ara taatad in tbicknaaaaa of 
I, 2, and 4 in. Initially, tka uppar faca of ••ck •paciaan 
waa axpoaad to a 20-tn. naad of watar. Tha lowar laira of 
tka ajin larna «ara initially agpoaad to ral«tiva kualdltla» 
of 2i\, SCX, 70tl or lOOt, •" •' • lunaianl taaparatura of 
73.4 T. A lighlwright conrrata utllning aipandad ahalr for 
both coara* and flna aggragata waa tba laaat parmrabla of 
• 11 tka lomirira taatad Tka drgrrr of tine oildatlon fro* 
tka aaak waa datarainad ft raoaa of tha aparlaani. Tha 
raliabillty of tha aquation for coafflcianl of par» abilitv 
(falling haad) could not ba varlfiad. Any of tka coucratai 
taatad in tkia atudy could ka uaad to aaka a rrlativrly 
•aparaaabla thui-ahrll concrata i ml Smir tka concrata 
itaalf can ka uda ••ti^fictorily raaiatanr to watar paa- 
aagr, cracka ara tka mat algnlficant •ource of watar laak- 
•ga tkrougk thin-akall concrata roofa. 

R-69) 
Concrata  funicular  Shallr   for   Floora   and   Roofa,   Sap  1970, 
R.  J.  Odallo,  J.  R.  Allgood,  A07127JA 

Rraranh la daacrlbad in trtitch a concrata funicular 
ahall, »1*0 ft in plan with a 2-ln. thuknraa and a }0-in. 
rlaa, waa taatad to dafina ita bahavior under varuma load- 
inga. Tha ahall auatainad a unifonly dlilributad load of 
11% pat bafora failing in local buckling. In a aubaaquant 
taat on an undaaagad portion, it aualamrd a concantratad 
load of 10,(00 lb ovar an araa 6 in. aq bafora falling in 
punching ahaar. In addition to tha tast, partinant con- 
atruction   and   analyna   tachnlquaa   ara   dlaruaaad.       It   waa 

tuund that duubla-curvad aballow ahalla aay ba aaaily caat 
ovar an aarth aound. Whan coabinad with tka lift-alab 
tackaiqua, tkia auda of conatruction la agpaclad to provlda 
an inaapanaiv« aatkod lor lakricating larga ahalla for 
lloora and roofa Approalaata Halt analyara can ba uaad to 
proportion ahallow ahalla for ocdlaary purpoaaai hawavar, no 
luaplataly aatitfactory aathod la avallabla for tra«tlag 
auch aaakara. (laatic aiialyaia providaa a raaaoubla rrprr- 
rantation of bakavior only at low loada. Oaaplta tka liai- 
taliona in currant analyaia, tka tackaology kaa davalopad 
auffirlanlly to paralt uar of ahalluw akalla in allitary and 
civilian conatruction. Naval ahora aatakllakaant uaaa 
includa dacka of docka and floora and roofa of warakouaaa. 
Tha aconoaic kanafita ol auch ahalla for uaa by tha Navy ara 
baing  invaatigatad. 

I-Mt 
Plata   laaring   Taata  on  Saafloor   Sadiaanta,   Sap   1970,  T.  R. 
Kialachaar,  H.   J    Laa,  AD71249S 

A davira waa davalopad by NCtL to drirrai ir tka akort- 
tara, in-aitu baaring praaaura and aattlaaant raaponaa of 
aanna aadiaanta at any ocaan daptb. Taata wara parfonad 
in lokaaiva aadtaanta with both round and aquara baaring 
plataa at ocaan daplha of 1,200 and 6,000 ft. During a 
typical taat, ■raauirarui ol load, aattlaaant, and attituda 
of tha davica wara tranaaittad acouatically to a aurlaca 
vaaaal whara lhay wara aonitorad and racordad. Tha ra^ulta 
ol thaaa plata baaring taata war» lound to ba «aanabla to 
analyaaa by aodiliad alaatic and baaring capacity Ihrory A 
tantativr procadura lor predicting tha ahort-tara aattlaaant 
of aaafloor footinga uaing tha raaulta ol laboratory taata 
un core aaaplaa waa davalopad on tha baaia ol thaaa two 
approachaa. 

R-69S 
Dynaaic   Sbaar   Strangth   of   Ralnlorcad Concrata  (aaaa • Part 
111,  Sap  1970,  R    H.  Saabold, AD713U9 

Thaoratical and aapanaantal work waa dona at NCIL to 
atudy abaac and diagonal tanaion In rectangular, ralnlorcad 
concrata braaa en aiapla aupporta and aubjactad to uailoraly 
diatrlbutad dynaaic and at«tlc loada Tha abjactiva wa> to 
dataraina criteria lor the ainiaua aaouat ol web relnforce- 
aant required lor developing the ultiaate lleiural iraia- 
tance ol beaaa, and to deteralna the dlllereace hrtwern 
tkaae criteria lor atatic and dynaaic loading. Tka aaln 
portion ol tke eiperiaental work conaiated ol taatlng S3 
beaaa; 29 were loaded dynaaically, and 24 were loaded atati- 
cally. Kaphaala waa placed on elfectlveneaa of wek rein- 
forceaent, 47 beaaa contained web reinforcaaant and 6 had 
none. All ol the beaaa were teated In the NCIL klaat aiau- 
lator. Static loada were applied uaing coaprea»d eir, aiid 
dynnaic loada were applied uaing tka enpanding gaa Iroa 
drtonalion ol priaacord aiploalva. All ol tke beaaa wara 
• lander, •nd all of thaa were rectangular aacapt 10 that 
ware I-abaped. It waa found that the »hear and tka akaar 
atrengtk in tke braaa were greater undar dynaaic load than 
under tke aaaa Mount of load •pplied atatlcally. Furthar- 
nutr. it waa found that a bcaa with enough web reinforcaaant 
to force flaaural failure under atatic loading aigkt not 
havr enough to force fleiural failur» undar dynanu loading. 
Tk« ihrory waa found to predict behavior up to tha uaable 
ultiaate ahear atrength within nonaal engineering accuracy, 
•nd to provide a lair eatlaate of the tlae, locetlon, •nd 
aoda ul  lailuir 

R-69b 
Inlluence ol Length-to-Diaaeter Ratio on lehavior ol Con- 
crete Cylindrical Hulla Undar Hydroatatic Loading, Sap 1970, 
N.  N.  Hayiira,  R.  J.  Roaa.  AO7130ai 

fourteen hollow concrete cylindrical hulla ranging In 
length Iroa I to 121 in. and having an outaide diaaatar. of 
16 in. and a wall thlckneaa of 2 In. «far« aubjactad to 
hydroatatic  loading to drtrrainr:     (1) to effect of cylinder 
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lTa(lk-tu'Uuiii4*-diMriri ratio (L/D auk-wra) M th» 
i^>l»>ina fftmt* »m4 itrala bokavtar, »ma (]) ih» dlilaact 
froai th» ni$r of tka cyllador 10 »hick radial dlaplaraaaal 
••• tafliiMcod by tka aad doaura. Kaatarkarlral and do- 
auraa «ara jolaad to tka rylladara «Itk »p"iy, aillrona 
rubkar, or ataal doml plaa and apoay TW Mlaalal ioa- 
praaaiva itraaitk al tka roarrata a«ar-s^d afyroalaatalir 
«,)00 pal Taat raaalta akevad tkat tka ratio of lafloalo« 
praaaura to uataaltl roarrata atraa|tk, P •ub-lH/l prlaa 
auk C pnaa dacraaaad aa tka L/D aub-aaro ratio lacraaaad 
fras O.t ta 2, aad h»n tka r aub-IN/r prlaa auk C ratio 
baraa* roaataat Tkai, aa laflaltaly loa( tylladar «aa oaa 
kavlaa aa L/D aub-aaro rat la iJ. tka aftart of tka aad 
iloaur» oa Ika bakavlor of tka rylladar batoatnf aatll|lbla 
at  a  dialaata II JIM fro« lla  ».It» 

■-Ml 
Air   Kavitaliaatloa  Unit   for   Saalad   lurvlval   tbaltara,   Oct 
1«>0,  D   I   Williaaa, AD714I«1 

Aa air ravltallaatloa unit for uaa »itk aaalad aurvlval 
akaltara without aa aataraal povar aupply «aa .l»v»l,,>»l 
Tka unit li rapabla of •upplylai oaytaa to aad raaoalai 
rarboa dloalda aad odora froa a lOO-aaa paraoaaal akallar 
far a 2A-kr period. Tka ayataa utlliaaa (I) a dry ckaalral 
abaorboat (baralyaa) for rarboa dloalda raaoval, (}) praa- 
aura cylladara for tka oaytaa aupply, (1) aa activalad 
ckarroal tlltar ta raaova odora, aad (A) a battary-po«arad 
faa for air circulation A prototypr ualt «aa .'»•nn»d. 
fabrlcatad, aad taatad Followlnt taata of mtividual 
maponrnti, a ii-bi coutlauoua taat of tka unit »aa roa- 
plataj. li taaaral, tba taat raaulta for tka rhaalcal, 
■ackaalcal, aad alructural aapacta of tha air ravltallaat Ion 
ualt »ara afflraalln A aiailar aaaaaaaaat canant b* aada 
for tka kuaaa »laaaat lakaraatly involvvd with tha oparalion 
of  tka  ualt 

R-Afl 
Toalclty of tka Ofl-Caa Producta  rroa Divn   Noaaa,  Oct   1«)0, 
I.  P.   Vind.  C.  V   Natka«a,  AD7UU3 

NCIL «aa raquaatad to aacartaln tha coapoaltloa and 
toalclty of coapouada off-taaalnt froa dlvar koaaa and to 
davalop aa« accaptaaca taata for th« ailitary apaclftcatloaa 
for divar hoaaa A Ktaratura aurvay dlactoaad tkat tka 
off-gaaalnt ««uld coaalat priaarlly of or|anlc aolvanta and 
»outd coatala only tracts of plaaliclaara and datarioratloo 
producta of rubbar. Tvo acraptaaca taata »ara davalopad at 
NCIL for vaaurmi th» quaatlttaa of orgaalc aolvantt 
aalttad by dlvar koaaa. Tka aqulpawat uaad raa h» purckaaad 
for hrtvarn )1,000 and $3,000. la botk taata, aaaauraaanti 
of loalaabla carbon ara aaployad aa mdlcaa of tb« cancan- 
I ration« of aolvant vapora and rrlatrd organic coapouada 
In tha firat taat, aaaauraaaata ara aada of th« •■«rboo 
contaat of air conflnad la tha hoaaa for at laaat / daya 
Concaatratloaa of up to )0 at/a cubad ara pamttad ta th« 
aacoad taat, aaaauraaaata ara aada of tha carbon cont/nt of 
air fluahad throutk tha heaaa at a rata of ) ft rub«d/aln. 
Concantratlona pf not aora than 0.01 at/a cubad par foot of 
hoaa or a aaalaua coaraatratlon of A at/a .ubad ragardlaaa 
of hoaa laa|tk ara paralttad. Tha concantratlon of naarly 
any coapound that alght off-taa froa dlvar hoaaa abould ba 
at aafa lavala in braatblat alaturaa dallvarad throu(h hoaaa 
that paaa tha abova taata. Karaptloaa ara tha aolvanta 
carboa dlaulflda and carbon tatrachlorida. Military apaci- 
ftcatloaa auat   forbid thair uaa   ta tha fabrication of divar 

Static,    Vibration,    aad    Stability    Aaalyaaa    of    Laalaatad 
Praaaa.    Oct    1970,   S.  t     Takahaakl,   S.  S.    Doag,   ADMAIAA 

A t»o-dlaaaaloaal fraaa of a laalaatlona «Ith arbitrary 
loadinta la aaalyiad by tha flnlta alaaaat aathod. Tha 
alaaaat la caapoaad of bondad layara, aarh »lib a dlffarant 
thlckaaaa   aad  dlffarant   alaatlr   propartiaa.     Tha   fraaa   ia 

approaiaatad by a •arlra of thou aafaanta tnlartunnnlad at 
tha nodal polata Varlatiuaal piinnplaa «aia appliad I« 
dalaraiaa th« ralationahip bal»*a« Ik« nodal point forcea 
aad dlaplacMwal* A aat roionat Hut Iva la« for Itainalad 
baaaa «kick lacludaa th« alfact of Itaaavaraa ahaai dalur- 
aatloa li praaaatad Tkia la» invalvaa a loapoail» ahap« 
factoi, I aiiuarad, «kith anounta lor, on a wijhir.l avaiat' 
iat baaia, th» coaplaa aliaaa alatr, tha «analiona in 
alraia aad aatailal prvpfitiaa, iha |auaaliy of tka noaa 
aatlloaa, aad tha lra<|u«acy of loadiiit With Iha aid of 
Caatitluaoa thaoraa, Iha tauaatru alilln»ia aatna la 
d«rivad for problaa foraulatloaa for itabilily and Vibration 
uadar initial atraaa. Ih» alfact of liaaavaiaa ahaar datui- 
aatioa la aaaaaaad i|uant italivaly «ilk aaaaplaa u« plaaai 
atructuraa for «kick coaputat tod«a baaad on linila alaaauta 
»ara uaad lor tka analyara. Th» laaulla aba« a aitmluanl 
dacraaaa la th» atabllity and lb« lr»i|u«ariai of vibratian 
uii.l»! initial load «kan th» taoaatntal i<>ali|uiatiun dr- 
parla froa that  aaauaad  for  tb» t laaaual  Ihaory 

R-700 
Noldint   Strantth   ul   Pll»a   In   Ic«, 
ADMAlb3 

0,1   1«70,  II    S    Stahl», 

Pilaa ara uaad in polar i»gi..in lor aany »I Ih» aaa» 
purpoaaa aa la —-i>»nt» ratiuna, ia> ludiat louodalioat lot 
atructuraa la araaa of paraatroat and ua. Tba baarint 
capacity of pllaa aat in paraalroal and ita daprnda on lb« 
boldint, or taatanlial adfra»iint, ■lianttk Trail ««r« 
conductad al NCIL to dataraina Iha intlurmr ol pi la aalan- 
al, ahap», (IOUII.I l»ap»ratur», and haibfill on lant'nlial 
adfraarlnt atr«atth in ic« Uanaral iritatia tot applua- 
lion w»i» davvlopad board on laboratory and liald inluraa- 
tion. It »aa concludad that giwoi.d and air taaparaturaa ara 
tha aoat lafluanlial pataaatara in dal»iBinin| tha pi I» lyp» 
and backfill. Daattn load, howrvn, thould h» baaad un 
lantantial adfr««alnt «tirinlh aftvr lont-t»ra loadint, tbia 
atraatlb «aa dataramrd to ba una-kalf lo t«o-tkiidi Iha 
lantantial    adfraaaint   atrantth   aftar   no   pravioua   loadinp 

R-701 
Ipoay   Coatlnta    on   Walar-fank   Intanora 
aanca   of   Trat    Coatinta,   Oct   ItIO,   R   W. 

Part   11,    Parlor- 
Driiko,   AWCMi'i 

Tkraa propriatary »pony coating ayataa« in dilt»rrnt 
• taal »alar-atorat« tank intanora at NAS, Lraooir and NAs. 
Point Hugo wn» p«rtodic«lly inaprctad and ralrd ov»r a 
3-1/i-yr taat prnod Thr londitloo« at Ihr«» «y«tra« »rrr 
coaparad to thoar of « vinyl «ystaa «huh pnlorard ovrr a 
6-yr taat parlod in lanka at MAS, Lraoor» All «yatra« 
providad |.",.,1 ganrral protactian froa cotioaian, but all 
lanka had pinpoint rual int alont akarp adga« and araaa lo 
auae aatant, aad bliatartag of tk» coaling lo «oar rilrnl 
Tha Plaaita 713) ayataa parforaad b«al of all. R«cau«r of 
ihr aaall aaounta of alactncal currant rrquirrd lui xthud- 
ic piotrction, t«nk-to-»atat palanltal« »rra difficult lu 
Baintala at a conalaal i^val. Al«,.. kolra in lb» holloa of 
a atorag« tank wnr auccaaatully patchrd «ith « libaiglaaa- 
ramfoirad polyoatar «yalra. 

R-70IS 
tpoay   Coattnga    on   Watrr-Tank   Inlrnur«,   Part  11       Pnloi- 
aanca of Taal  Coating«,  IV.   197),  R    W   Dnako, A    P.  Curry, 
AIMI700«L 

Tkraa proprtrlary apoay coaling «yalra« in dillrrrnl 
«taal «alar atoraga lanka at NAS, Lraoorr and NAS, Point 
Nugu «ara inaprctad A yr aftar appl teal ion. Thr .onditiona 
of th»«» «yataaa »ara coaparad lo thoaa of a vinyl «yatra 
•pplird 2 yr rarlirr at "AS. Lraoora. Tha «y«laaa in con- 
junction with cathodtc protaction »ara providing adritualr 
protactlon to tha tank intarlora, but all lanka had pinpoinl 
ruattng along aharp adgan and «»aaa at thr lank lop and 
bllatarln« of th» coating to aoaa «atanl. Tha Plaaita 'in 
apoay coating ayataa parfonwd by far Ihr b«al. A auaaary 
ol  good coating practicaa   ia  praarntrd 

R-M 



1-702 
i'«ttuulit     PiotrvltoN   Ay»ti«   for    FU#t    Nuurtng«.    Nov    t«70, 
R    V    Dnsko,  AOMMM 

A iAthoJu piotvttian »v«!*-» «•• .Irvr I-j'f.1 for |tiolrtt- 
ing t i .>• (orrotion both ttir utulrtwatn portion of « •oortiiB 
buoy «Hi it» gi'iini tatklr Ihr final draign of ihia ayatra 
piot#itr«l hoih huoy «ml ihatn fut t-I ; yr( and aufficivnl 
t\n\ «I'l-rjir-t to rMMtn lor al Ivaat another h'\/2 yr of 
protntion Thr ayatffi p«itiu«ed «fU on hi-th a »andy and a 
»uddy hoitoa Thr um ancdaa ua^d unthr giound t«.klr twr» 
ap#* lat ly iatt on tt»r 1 «ham I inka to b«roar an intagrat 
fart of ihr ihain •>iir« Ihr tight riarr>i'hain arvurrd I« 
the p#t-to|> buoy K«d thr ■rt|utrrd alettrual continuity to 
prrait ihr nrt#aaaiy flo«f of iurr«at for prolnttoo, but il 
waa nri^aaary to uac a atr«) tabU wovrn through ihr tmha 
of rai h ground trg to achirv« rlattrual continuity thnr 
A coat analyaia indu ataa that uaa of aut h a cat hodic pro- 
tritton ayatMi ran rrault in a conaidurable rrduction m 
ioata  aaaocialrd  with «aintananir of   flrrt   »otMinga 

11-70» 
Dynaaii.    Stiaaa   Raaponar   of   Lifting  Linra   tor Ocranic i>p#ra- 
tiona.   Nov   1970.   C.   L    Ltu,  Al'' 1 s '' 1 

A vrrtual lilt ayatr« waa (irld-tralrd to detrrainr 
thr validity of an analytical aolution for prrdiiting thr 
dyna#ic atraaa rva|u>naa ol lilting linra in ocaanic oprra* 
tiona Synthrtii and »irrl wire ropra handling aphmcal, 
cy1indrit al, and iubical concrvta loada wvrr lowrrrd by 
wmth I* drpth» aa grrat at S.OOO ft. Thr ahip atirlrration 
and thr I inr- lorcr t luctualion urrr rrcordrd on sagnrl n 
tapr, and latrr thr tiar-arnra data wrrr digitiird and 
analyard by toaputrr Thr araaurrd rraponar luncllona agrrr 
within S0\ with thoar calculatrd ov thr analytical aolution. 
thrrrlorr. Ihr propoard analytical aolution for frrqurncy 
rraponar caliulationa la rrcooarndrd A ainglr-guidrl inr. 
load-handling ayatr« waa firldMratrd in 1,001) ft of watrr. 
Thr trat rraulta indicatr that a ahat low-watrr, amglr-linr 
ayatra to tratrtit thr wttion ot a (0«|>acl load during 
.-•I-1 jii r»rMi ia traiiblr, and that Ihr lift linr trnaion la 
not aflritrd by thr guidrlmr Alao, prrfoivancr rrquirr* 
a^nla for a aot lon-coa^>rnaat ing winch wrrr calculatrd on Ihr 
baaia  of   vrrtlcal   aotiona of   fivr ahipa 

R-704 
irrrp   and   Shtinhagr   ol   Rnntorcrd  Thin-Shrll   Concrrtr.   Nov 
l«70t   J     I.   Karton,  AD71S770 

Crrrp corfllcirnta and ahrmliagr lactora wvrr drtrr- 
• inrd for aprcia^na of thrrr thin-ahrll rnnforcrd cnncrrtrv 
conaialing of onr noraal-wright concrrtr, unr aand- 
lightweight concrrtr, and onr all-lightwrtght concrrtr. 
Pnaaatic aprciarna wvrr tralrd in thichnraara of 1, 2, and 
4 m at atraaa-alrrngth ratioa of o ;s and 0 SO Sprrlarna 
wrrr tratrd in conlrollrd rrlattvr huaidltlra of .'S\. M'X. 
70% and 100\, with traprralurr at 7t F in all locationa 
i'urvaa involving aurfacr-arra-to-voliuar ratioa wrrr uard to 
drlriminr t lar-drprndrnt atraina for diffrrrnt huaiiditira. 
aura, and atrraara. K^uationa arr prrarntrd tor cfrp 
i orf t ic trnta and for ahi inkagr, curvra arr prrarntrd tor 
obtaining corrrction tactora to br uard in draign rqua.iona 
Corrrction curvra for unit wright wrrr drvrloprd w.th trat 
data fro« thia atudy. Prrdictrd valura tor cr'.ep rorffi- 
cirnta and abrmhagr agrrrd with oharrvrd data when co«putrd 
with    rqualion    and    corrrction     tactora     prr  «.»ntrd     hrrrin. 

R-70S 
Airtirld   Harking   NtRtl    lor  Aaphaltic   Pavnarnta,   IV.    l*)70. 
R.   W,   Dnako,  AD7lb7SS 

Sprcially tonaulatrd Mrhtng painla for attiping air- 
firlda wrrr lirld Iratrd, Thr polyvtnyl atrtatr paint at 
t'BC, Port Hurnrair waa at ill in racrl trnt condition 4 yr 
altrr    application        In    all   caara   ainglr-thicknraa    rating» 

wrrr aa good aa or hrttrr than i or rraponding doublf- 
thitknraa laiiuga, rapr. ally tor Ihr doublr-thichnraa alkyd 
irttinga Thr polyvinyl Acrtatr paint prrfonard beat on the 
lunway at Uuaa. but thr thirr olrorramoua phenolic varnlah 
painta and onr of ihr two alhyd painta performed aligbtly 
brllrr on thr roadway On a runway ar MAS, Point Nugu the 
polyvinyl acetate paint peilonaed the Kit of thr aia painta 
tratr.l Niatellanroua problrva with aittield aMiking painta 
at other activitira are diacuaaed and aolutloaa preaented. 
Laboratory trating included analyatng water*c*ulBion painta 
for poaaible uae aa awrfcing painta and developing aiaple 
teat prutrdurra tor identifying alkyd and chlorinated mina 
in  treah and weathered «arkmg painta. 

i 

n-tot, 
Snou   l'üapittion  --   Invrtt l(il ion    of    NctMorphlM   ol 
Dri   I<I70,  N    I,   Strhlr,   ADM6«17 

Sno«, 

Although piiH'mins Mnd toapattinc iiuir«»r thr Jrnitly 
4ii.t hrai ing lapacity ol surlair «now (or ume aa roada and 
liatla, thrir |ui.i«aara havr not brrn ablp to aihiavr thr 
Urgtrr ol danail uai ion that tccvft naturally aa anow alowly 
■rlaaorphoari to glaiirr ic». A atudy vaa aadr at HCK1 of 
the pwctmi ami inllurnipa of the aajor Krchanta» that 
\ttntiol »now artaiaorphiaa - grain aiar, prraaurr, traprra- 
tur* and aolar radiation - in ordpr to provide a baala (or 
developing heiter teihnit|uea (01 higher atieiigth ano« pave- 
awni» It waa concluded that aaaiaua aoow atrengtha are 
aihieved at or near a critical denaity of 60 ga/cu CB, 

followed by bond growth, or age hardening, at teoperaturta 
between >i|C and -7C. In addition, aa diatnbution of 
applied loada with depth ia eaaential to the developaent o( 
operational cnlena (or auch pavewenta, it ia recooaended 
thai   reaearch be conducted  to develop  thla knoviedge. 

11-707 
llliaale    Honaonlal    Shear    Strength    of    Preatreaaed   Split 
■NH,     Ian    1471,    S     B.    Noaaeir,    R.    I,    Nurtha,   A07171S2 

Thia report deala with the honaonlal ahcar reaiatance 
anil behavior of preatreaaed concrete coapoaite beaaa when 
the interface ia aelected to paaa through the reotroid of 
the coa^ioaite aection. Coapoaite beaaa proportioned In thia 
■anner are relerred to aa preatreaaed apltt beaaa. A total 
ol eight aiaply aupported apln beaaa were atallcally teated 
with the aajor vanablea being interlace roughneaa and 
reinlorceaent paraaeler My. (R and K are the percent and 
yield point ol the web remforceaent afroaa the interface.) 
All teat beaaa were poattenaioned and grouted and had the 
aaae noainal diaenaiona. Beaaa with rough interlacei ahowed 
an imreaae in the ultiaate horltontal aheai itrength of 
about 100 pal over that of duplicate beaaa with aaooth 
interlacea. The ductility and the energy abaorption rapa- 
city mcreaaed with RF„. The ultiaate honaontal »hear 
atrength lor beaaa with Rtv * 0 waa in eiceaa of 400 pai and 
incieaaed at the rate of Ibout bO pal per 100 pai lorreaae 
in KK The two beaaa with the higheat value of RK (ailed 
in lleaure In apite of developing alip at the interface, 
theae two beaaa developed the calculated flexural reaiatance 
baaed on lull coapoaite action. The horiaontal abear reaia- 
tance ol the teat beaaa failing in honaoutal ahear waa auch 
higher    than   the    coaputed   valuea   baaed   on    the   ACI   code. 

R-70« 
Windowa for Katernal or Internal Hydroatatic Prciiur« 
Veaaela •■ Part V. Conical Acrylic Windowa Under Long-Ten 
Preaaure Application of 10,000 pai, Jan 1471, J. D. Stachiw, 
H,  A.  Noody, AD71IIRU 

Conical acrylic windowa of JO-, 60-, 40-, and 120- and 
ISO-degree included angle and 0 S00 to 1.2&0 T/D (thicliwaa 
to ainor diaaeter ratio) have been aubjected in their aount- 
ing flangea to 10,000 pai ol hydroatatic preaaure (or 500 
and 1,000 hr at aabient rooa teaperature. The diaplaceaent 
»I the windowa through the (lange aount ing ha* been recorded 
aa a lunction ol tiae and plotted (or the ready redrence o( 

»-100 
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h»»i\  l.'umt  !.■ b»   •   fiwrliMi «I lia>,   «"»l»     l<af*i«lui»,  T/D 
I «It«   AttJ   I'trmtir 

tt it ir>'<«M#i>.tr.1 lh«l l.i »•(» ■mgl^ ■iiBlAtnr.1 o|«#ia- 
ii.'ii al l.lMO ki iluKlli» «l 10,(MO f»i kyiiii»!*) l> l»»liil( 
• I Mkltllt l««f#ialyiv lh# kiit.l..»« •kowlJ k«v« an mi Iail#i1 
..ni.»; •■«I« ; «0 .U( »n.i t ■otaua T'D rdi« .1 0 "M' 

Tor IU«!»!!!».! i..s.iiii(i HI fii*ii «I \,000 ki Ik* siiiiBus T>D 
■ •Ho  it   1  000 

i-ro« 
(«lltyiikl*   ■«•u«g»   r.ni.'.Mi  D>v»l>iya»i>i,   .u«   wi.   J.   J 
■•ylMi  D    t..l..i.   AiM*0JI*L 

Ik» Ml'SAiv •■<! »ill k<v* m*»»t»4 >*[><r<l* . ..m i.. i. 
lor Ik« iSffv* t i»p«#«l «I « •»ii»» al lollapttkl« ■*U«(r 
|*o«lrt«>«a •!■(• IV«* Tk# ponliviMia wri» aaili lii al lont ,'1 
lia»-t*tl*d .-fi ih# ihr't iuf\ alorag« pt t lc««-laaka »m4 
MMMtlAli >i>U<f*tkta, kia-lyp« iklppin« ro«laia*ia «ill 
aiiaaf««! i.«i irtiiiig ik#a« in-ni.-oni tm<i, «Ilk Ik« aaaialaai'» 
ol Ik« IBMS titAM lAM-UI an.! >ilk«l i.'>»in»»in tmmtitt, 
p#ilora»il Ik« l*ata aaar Saa Claaaala an.I Anaiapa lalamla, 
al CKi fvtl Nutfana«, aa«! al Ik« loag i«a« k Naval Skipyard, 
all la Calilxiai« Tk* l«tlii«iii| |>>tal>*aaa »nr tral«<l 

I.     fllK^w-lank   loal iguialtoa 
A       TV>   t>v»   I,   «ailually  >>ii»nl«<l,   .s   l.'ni   tM 

i«tr.(   lill  lapakilily 
I       ila«   lyp«   I,   wrlually  i)it«Ml«d.   IS-loni  loa 

ralt'l  ltd  lapakiluy 
i'       Fuut    \\fr   11,   kvtitoalally  »ri»Bt»(l,   ;>   '.-ni 

la«   i«l».l   ltd   lapaklllly 
D       0M   ivr»   111.    I\0,000-lk   |MU«t   lill   >*pa- 

kllity 
i      C««lainai   kia >aal i|uial ion. 

A 'Si* tan«la« aaaaaMv at Ihr««, i-laa iale.1 lill 
capaki1iiy 

rh# typ« 1, JVItHl talad panlaana failr.l, hul Ik« 
:v i.-n ait» |al i4««liial toaaliui I iaa< «a» lral«<l talialai- 
lailly «ilk Ik* #ai«plla« al a »vn.M Irak Ihr lypr II anil 
auka»i|u*al fi.al »vdi I ti al loa al tkr Ivp« 11 ponlaaaa i'ri 
t,'i»r.1 uaaal iala% lot t Iv Nowavvr, a a#ia««1 «oilt I ital tan al 
lh#  Ivp«  11  «aa  iratr.t aal lalai lor I ly 

rhr t-ioa iOfitainar-bia vanl iguiat laa piMilaaa «aa 
aufvaaaful ly iaal«d. ta ihr •,<■! aaatlv kanillrit. appaara la 
ha ihr «aal luggaJ, and ta «all mmir.i lor uaa in aullipl« 
•MMMlM 

i-iiihri laaltoi al Ik* 9-lan panlaan an>1 invaal igal ion 
al    availaktlnv   ol   olkar   poalatia   lahrlca   ai«   r«viNManilril 

R-no 
. r*rni ii WMIB   t'oopourula   lor   Suhai)u«oua   I'aulkinf   in   talvahl« 
Nulla,  Jaa  l«!l, W    R    Uman, AM«00>!iL 

Oaa^nl II roua caulking lOMpouaila al pullv-lika roMaia* 
inn «mr ,lrvrUi|<r.l lar uar in . .MI lun. i ■ .'n »ilk palikmg 
kolaa la ihr hulla ol ISN akipa aiuih in karkora Srlrii 
i ii«|K«iuiila w«r« rvalnair.t in Ika acaan lo aacarlain thru 
alia« I tvaatfaa nkan auhir.ir.l la Bimilair.1 aalvaga londt- 
Itana rhr«r . .<a«<.'iui.U alao »rir iav«ali|at»d in Ih» laho- 
ralory irlativr lo Ik» lollawtni pkvaual i'karacl»risttea, 
•ntrkakilily, irttuig Ira», «alarl igklnraa, altanglk (k<>n>l 
• i.l i'da^rvaaival, and langlk «hang« ihir i«i«pound app»ai»d 
lo aatiafy Ik* lollawing arbtlanly »ataMiab»d pkyanal 
r«i|uii»aanla In k0-ll-d««p aaavalat al laftarataT»» of 
I IF. hOF. and IRF ii'oriaapoadtng iraprittvrlv lo (»Mat, 
l»a|>«ral», and Iropiial ragtaaal, |l) workakilily Ilk« 
ptop«ily ol Ik* frvahly siavd loopound lo raaial rruakling 
o: dtaintagratii» «fctl* hrmi Mnipulal*d un.lriwatri during 
Ik« laulking op«rali«ii1 auai paraial lor at Iraai 1/4 hour 
aitn >'a^l*lioa ol aiaing. and U) linal a*l (Ik* |v*ginning 
ol Ik* haiilrning pkaa*) aual MtM aol railirt than I/] hi 
t* any irgion or lain Ikan » kr in i>.'l-i irgtan«, A kr ta 
lafaral» r*gtona. and .' kr in Iroptcal irgion« Til* appar- 
milv tattafaclory k-oopound lonalita of high »ai Iv it t»niih 
porllaad   c*a*nl.    a**tMl»r,   and  >'ilalya*d   aalallir   po«d*r 

rioltdiv»   Coaliaga    (or    Slrrl   Piling  •  Addmonal   llala   oa 
Nerkor   Upoaur*  ol   10-11   Siaulatr.l   liling.   F*k   l«M.  R    L 
Altakaugk,  A    F    I'yrry,  AOMUAIL 

Ulli raporl aupplaflMnla NCtl T*ikaltal R*porl TR-ayO, 
pr«a*nling addilioaal r«aulta ol Ik* lavaal igallon of pro* 
tr.tiv» i.iaiing ayalM* of vanoua g»n»ii. Iy|>*a Ikal wir 
appltr.l lo 10-lt al**l panall Thrar aiaulatr.l itrrl pit- 
taga wr* auapvndad lioa a lorroaioa da< k in Ik* aaulh al 
rorl Kumr«» Rarkor ao Ikal Ik* holloa portto« »a« in ion- 
I inuoua iMwiai.in, Ik* «1.1.11» porl toa in lb» lidal ton*, and 
Ik* lop poiiioa in Ik« ataoapkar* Itany ol lk*a* aaa* 
l-ioiritivr roaliag ayalaa* «»r* alao *apoa*d on 10-11 angla 
iron paula Jiivrn la Ik* aurl of Ik* oul*r kaiboi al ivn 
Nurnrar ao Ikal Ik* lup hall af Ik* paaal «aa »apoard lo ihr 
abraaiv* adloa ol lb» aurf Raaulla ar* iivrn lor toaling 
ayalaaa Ikal wr* p*rfor«ing aal lalavloi I ly al Ik* I ta» 
TR-A40 vaa iBBu*d aa wr 11 aa a auakar of addilioaal coaliaga 
thai kav* b**n •ipoaad ain>* tk*a tipoaur» I ta*a lor Ik* 
A* caallag ■vairaa »apoard aa Ik* corroaiMi dot fc and Ik* b^ 
roaliag ayalaaa *>p«a*d oa angl» no« paaala la Ik* aurf 
iang».l   froa 1  lo   liM/t   vi 

R*Ml$ 
I'lair.tivr   Coaliaga   tar   Mr»l   Filing:      Mdmanal   Dala   «a 
Harbor   tapoaur»   ol   T*n-Fool   Siaulalad   Filing.   Nar   1471.  R 
1     Aluakaugk.  A    F    lurry,  AlWOMML 

Tkta liaal rapi^rl. auppl*a*nl lo CKL T*tkniial Raporl 
TR-MI. pr*a*nla addmonal r*aulla of Ik* inv*al tgal ion al 
ptair.tivr roal lag ayalaaa of vanoua grnrtu lyv*i Ikal 
»»tr appliad to 10-fl airrl panal* Tk«aa aiaulalad tirrl 
pilmga wir auap«nd*d I ■ oa a carroaion dock in Ik* aoulk of 
Koit Hurnrar Rarkor ao Ikal Ik* bolloa portion «aa in >on- 
liauoua taariai.in. Ik* aiddl* portion in Ih* tidal toa». and 
Ih* lop porlion tn Ih* ataoapkar* Raaulli ar» giwn lai 
coaling ayalaaa that wir p*tfotaiag aat talactot lly al Ihr 
tia* TR-MI «at latu*d Kipoaur* tiara for lb* 1% rotting 
ayaltaa autpandad froa tk* (orrotion dork rtngad fora 9 I« 
.Mi: y*art 

R-n> 
Nnonng Sytlaat   for  an  Iip«ditlonary  logitlic  Facility.  F»b 
ttlt,   R     C    Ta«««.   J     J     Traffalta,   W.    0    Hatrb.   J    A 
Dralirbtrt.  S    J    0pp«dittBa.  Al'AAl iv» 

Tk* puipat* af tkia aludy vaa li< aaalyt* aooi mg tyt- 
l«aa irlativr to atltlary oparaliona in op*n and ab»lt*r»d 
roaattl «*l*it Thu mcludad tb* d*v*lapa*al of tfcbnicai 
apfroarkat and opnona. att*aaa»nl of Ih* atat*-ol-lk*-atl, 
aaaatntlion ol Ik* larhatral and oparat tonal nakt. tnd 
tdanl iltralton of roat**f f*rt tv*a*at m.lt.ra tnd ptrta*l»ra 
far ir^uur.l p*rforaaBC* Th» atat*-af-tka-art ol aoa» 
aoonng roapoaanla tpp*trt a.lrquatr to a«*t Ik* aoortng load 
i»i)iiiir«rnt«, but ip*rt*lig*d avitrat n**d lo b* drv*li>p*d 
to a**l lb» rrltartt tapoaad by Ik* op*rat tonal *nvtrona*nl 
of ap*n roatltl tllot. Data «*r* obtatnad for th* pr*patt- 
lion of a davalopaantal prograa for op«n roaattl aoonng 
ayalaaa. Tk» analyatt in. In.lr.l tb* *valutlton of individual 
ri)Utpa*nt oplloaa. td»atiftratton of larhnologtcal tnadaqut- 
. ira ra^utnng r*t**rrh and davaloparnl »Molt. an.. Ih* 
foraultllon of aoonng ronroptt. 

R-71) 
Folar   Coattrartloa    E^utpavnt  - t'onatruct ion    Drilling    lor 
Rao«,   let,  tnd Frotaa Ground.   Frh  l«n.  C.   R    Raffata. R    A 
PatR«. ADUJAAH. 

A aobll* rotary .liilling unit with dtff*r*nt aug«rt and 
hita «at trtlr.l for . .mat m. t ion drilling tnd tubturftr* 
raplotatian t* .l»»p tno«. t** Ir*. faal ir* «tth ttnd tad 
rock larlutlona. volcanic rork, tnd fro««n ground in poltr 
■ »gioat Th* .lulling tacbntquaa lor Ihia *^utpa**l tr* 
.latcnhr.l. tnd at 11 tut ion of tk* *quipa»nt tnd l*chntqu*i 
by Rtvtl ronttrurltan forr*a at drlhirdo Station, Anttrrllrt, 

R-16J 



1 i r      1   i( r   1 U      «l«B      IOIU   ...   '«-  1     th«t      «U|ri*      U|l      to      ]4      111 II) 

i. *»r t r i    i «it   r t-   uB*il   I«   >i i i I I   i oitst iui.t urn  Kolrs   u|i   to   10   It 

Irr-i      in     IMM    *'i''     UUt v>l)t *» 1 u*l r.l     |CC Tilt ■ ur     I- > t k     U|>    to    I 

in m '..»•riri «nil t uhr -It ill tut» u|> lr 11 in in JiMrtrr 

CM '■■ u*rd tot i»-r |> «It i 11 mg in iiu*«, ii#, «nJ |c#*r*ck 

I •uigtoari Air «»il tot it i i i u.» bulrt u|> to IS \\ Jrr|> ut 
1 io«rn gi ■ ..ii 1 «ml voU ann rech h it iri .■«■«-1. 1.- i that 

t hi • r^tuipavitt !••- uarJ |ui i on at iui t ion anil »i)>U»i atoiy 

Jiillinft    in    ihf    pulai    rrgtunt Thr   Naval    Supp'-it    ParCM, 
Antaiitüa  tiaa   .   »firiri   |tlaiia  lo   j.l^t   the  unit 

R<7U 
lv oai«i( a 

•■■u.l    .   J 

•I     Sb«Uu%    ComtMr    Shrlla. Hai     1171, 

A toal atuJv wa» p<itoi«r<l to .trtrivnir t hr ctonui 

IIJ.II.*1-I1IU ol \ M. f I on* irtr ahr 11« toi uar in ha 

• Itui»    taiilitirs T»   «t ■ ■■•f L i ah   thia,   thr   t o«t    ot    ahal 

ionttrtr ahrlla la I o«|»a i rd with thr CMl ol thtrr l \i«-» 

nly u»r.i | luoi mi loot ayttr*i Ktar-tu- a|««n i al 

1lattrU t ■    ■    -    . 

Thr    iraulta     ol    thr    atuttv    aho^   that    ahallow    ■ • u. i 
U   coat   Iraa   th«n   thr   io«|>aiaUvr   toola  ot   SO-   to  SO 

and   floora   of   SO-    to   100-tt   Bt>an       »aa«|>lra   ol   tvyi 

givrn    and   (tiaitual    aapnta    ot    * •! .   U 
tn   a    ..■•j-iri.     «tiuituial    avatr«   arr   d 

ahrl 

apan 

turn 
i uaa 

l at loita    arr 

uUr    ahrlla 

1 M 
ol 

IM 

rlr 

It 
al 

nil 

I fc 

IVatgn iri owndaMona arr alao (>irari.trd to pruvidr guidr- 

Itnra lot tuluir drii|ii ol thr hull md ita intrgiation with 

an   undnara   vrhulr 

I-71T 
lapatt ot t oatamri wai ton on thr Mv« rd Landing Cr«ftf 

Har   1471,   R     W     JvltMi,   ADUld^O 

Thia trpoit doi uarnl a an invrat i gat to ' t hr lapat t of 

t am a inn a on thr advaiu rd landing 11 att a:, i drvr lop«rnt 

hv   ihr   »•(■(! i .■ i .u»   aiaault   landing   trait   ptogta« 

Ntlttaty and iivilian iunt autrr iunir^t a wrtr at udird 

to idrnt i lv thoar i ontainn ■ that «ight hr uard in aagihlbi- 

MM opn at iona Thr I o«|>at ihi 111 y ol 11 att and rontainrta 

wa» invrat igatad. im ludmg thr ri^uiiiarnt and load« thr 

watt lauat handlr to imorporatr lontainrra Varloua apana 

ot oil- loading thr t out a inn a at oi on the bra* h MT» ain- 

Ivfrd Thr     iraulla    mditatr    that     aaall    iontamrra    arr 

l ■-■('«I iblr with all cratt, whilr latgr tontainrra, aucn %* 

thr S a S ■ 20*tl «ontainrt, arr loapatiblr with all ratrpt 
thr aaiallrat landing naft M0,000-lb payload). whuh t annol 

handlr thrar iontamrra loaded to thru »anau» froaa 

wrtght Rough tniain torklitta with approptiatr lapacitira 

and tittinga air thr brat r^uiparnt for off-loading COR- 

tainna, mrpl lor thr CAM of R a S a ^0-ft vontainrra in 

thr   aaalln   landing  iiaft. 

; 

r.i 

I-U5 
AaH>hibioua     Aaaault     Landing    Craft     Progiaa 

LWrlo^wnt,     Nar      l»Tl,      I      A      Dirluhaw. 

Al-'. I f^S 

laigr     lallrl 

R      W       Julian. 

Tu i •(• i rwni t hr high aprrd ol thr advam rd i lalt 

be mg drvrloprd by thr ««phibioua aaaault landing vralt 

prograa, a nrrd raiata to tonaolidatr targo into laign unit 

luada tn ordrr to ia(>iovr thr »atriial handling ratra at thr 

tnaiinala ol thr ahip*to- ahorr . \ . lr Thia i rpoi t do« ua^nt * 

thr draign. labiMatiun, trat, and rvaluatiun of four proto- 

type largr palleta, S a 4 ft in area, ra^h capable of iairy- 

ing tour it andar * 40 a ««S- in pal l^t» Thr prototype pal - 
let a tm ludr a wooden, a loldrd-^latr, an aluaiinua. and a 

• tiongbatk draign Ka« h pallet (umttonrd wrll with irapnt 

lu it a apri11iv design 11 it»rla , however, no one pal let waa 

I leai 1 v «uper lor to the othei thiee al tnnal ivr» , and none 

fultilled all   the  deatgn vriteria 

R-Mb 
Struilural Analyata ol a Kull-Svalr Sphrrual Airylii Plaa- 

tic Preaauir Hull, Nar l»U, 1 K Snory. N G Katona. 

ADSA.'O^IL 

RWIS 

Pretiaion     Mapping     ol 

iUrhcork,  APSS.Msn 
the     Seat loot Nat      Wl. 

State-of-the-ait ayat e«a I or «apping the aeatloor with 

rr 1 at ivelv high prvciStM ate deai r ibed The ayaleaa arr 
Mi »ultibra« aonai ayate« oprrating 11 oa aurtaie veaael and 

prv-vidtng real -t i*e iradont ol bot t o« >. ontoura , (»M t ide- 

s. a. aonai on dee^-towed vetmle, uatng data Iroa two aepa- 

rate autveya at dillerent elevatiotta, and (J) atereo- 

iaaeia ayatea operated froa a low-llying aanned aubaeratblr. 

An eaperlaental aide--tan interleroaeter ayatea la alao 

dtaiuaaed 

i .■•!'.■nrm landoii errora are aaauaed tor each ayatea, 

and average reaultant hontontal and vertical aapping errora 
are coaputed relat ive to a botti^a reference point . Coapo- 

ii*-ut ayateaut lc error ai e aaauaed tor the a ide-acan and 

at ereo-i aaer a ayateas, and overal 1 Hupping errora are cua* 

puted lelative to a bo.tua reteren-e point Coat analyaea 

aie aade ol   thr aidr-acar. and  »teret   caaera  ayatea« 
Reaulth ol the error and coat analyaea indicate 'hat 

the a ide-acan inter lei («et e ayatea could be develo| ed to 

thr point wheir it wouId b * au11ah 1 e for det eraintng the 

topography ol a aeafloor alle to be uaed tor a fixed bottoa 

mat al lat ion 

Thia atudy waa initiated to il1 petfora a finite ele- 

mrnl. alructutal analyata on an aery I u plaat ü preaaure 

hull, (*) ioai|iaie the tinile elearnt trautta with avatlablr 

rapei laental .eaulta, and (\) pieaent an opet at mg-dept h 

cutve and aahe recivnendat iona for future deaigna The 

deatgn analyied waa a pleasure hull tntorpotating 13 aphnt- 

Cftl pentagona ol acrylic plaatu bonded together to lora a 

sphere with an outside diaarter ot feb in. and a wall Ihtck- 

n«aa of «S in Steel penet rat tons were located at the two 

polea The   eaperraental    reaulta   were   obtained   tr»a   attain 

gage   data   11 oa   two   independent   pleasure  testa   to  S00 pat   on 
two  acrylic  plaatic  hulls ot   thr  aaae  deaign 

The 1 tnt te eleaent ana lysis ot the hul 1 at im ture 

placed particular eaphaiia on the acrylic plaatic-ateel 

boundary The boundary tondit tons at the aery Itc plaat te- 

at eel interface were two eat reae caaea, fi»rd and t ree. A 

t tae-dependent yield-1 at lure enter run for ac ryIic plaat tc 

waa cuabtned with the »tructutal analyata to provide an 

operating depth curve aa a funttion of both t lae and leapei- 

ature. Coapattson ot thr finite eleaent and eapettaental 

reaulta indicated eaiellent agreeaent . At a teapeiature ol 

OK and a aaxiaua ot SO hi load duration, the acrylic plaa- 

tic hull can operate to 1,000 tt with a aatety factor ot 1 S 

baaed on yield  and a   aatety   taitot of   1,1 baaed  on collapae. 

R-719 

Recovery, ln*;tetlion, and Analysia of World War 11 Aircraft 

Alter > Yr at M Fathoaa (ID. Nar 1971. J K McCartney, 

J f, Sandltn, J. K Jenkina, J. S. Nuraoka, D. G. True. 

Confidential.   VDSUISS 

R-720 
Ice Engineer ing-Hatenal Properttea ot Saline Ice (or a 
Liaited Range ot  Conditiona,  Apr  1971,  J.  K,  Dyklna, 

MDMTMM 

Increaaing operat tonal uae ot ice areaa in polar re- 

giona haa intensified the need lor taproved knowledge, 

trihntquea. and procedurea for utilnatton of polar ice in 

ahore-baaed activities and floating platforaa. A linear 

equation relating tleaural atrength (rupture aodulua) with 

brine voluae waa developed (or teaperature range -2C to -10C 

tor noraal aeawater Ice. The analyata included data troa 

large field-teated heaaa and aaall laboratory-teated beaaa. 

The atreaa-atratn relationahip for the saal1 laboratory 

beaaa teated for teaperature . ige -M" to -IC under elaatic 

loading   condition  was   found   to   be   linear,  while  the  elaatic 

R-IO: 



•M^tWTW* 

•uJulu» «•■ olta«rv«4 !-■ Wbavt •• a n.'olitir«! lunitiua of 
tMfwialuc« LiaitrJ i>MyliBf lu.li «tat ••iundary ii*«|i i« 
rvlat#d lu atraia auJ «an Nr aapiaaaail «a a aatrnal tua- 
• (ant aultlylta^ fry atraaa lo «u «i^o««atial |>i>w*r, buih 
■ Irvaa atwl rr««^ ar« laa^acalura aasaitiw« la iwalraat to 
ihr raaulla of fravioua atudlaa. ih» baaal plan« of thr 
polyrrytlallia« ap«« iwaa uf lalin« u* »•■ aol oba^rvvd to 
b#  thr waafcaat  aiMar  plaaa 

■•III 
latarfac«    Slip   la^avier    of   Coflpoattt   Pi»atr»aB*«l   Coai rat* 
»•Ma.    Apr     It7l,    S      I     Roaaau,   t     I     Warraa.    *D1ii**t 

Thi«   irpuit  «laala itlh  th#  lotarlaia  abaai   atraatlh aad 
altp   babavior    of    poal'taaaioaad   luattai«   iua^vaitr   baa^a 
rhr   latarfata   bctwaaa  llw   iw  ioapoaita  alaaaata  waa  poa t 
ttaaatl   oa   ihr   caatroidal   aata   o(   ihr   iuapoalta   i <roaa   Mi 
tto«       llavaa   ttaply   aujportatl  baaaa   with   i-fl   apaaa  wnr 
atat teaUy     luadrJ     to    tailura        Fhr    aflatt    of     tat art at a 
■ ougbaaaa  •».! wab  ratafoi caaaat oa ralattva  slip bataaan  ihr 
toa^oaita  alaaaata  waa  atutliad      Wab  rtlaforcaaaot  trotaiag 
ihr   talarfaca  aad   luughoras     t   tatarfata dacraaaaj thr  rata 
of   ralattva   altp   and   allovad   lacraaaad  aataitudaa   of  altp 
bafora   failura       latartaca   rouibaaaa  and  w*b ataal   ispiovad 
ihr   intrgiitv,   atiaafib     aad  anariyabaorpt loa   capaiity  of 
lb*   roapoalta   baaaa       Tba   ulttaata   iDtarfaia   abaar   raaia* 
taacaa   datarvlnad    fro«   ihr   taatt   war*   highn    than   thoaa 
racaaaanJad by  ihr ACI  c>4a 

Baaib  Hatanala   Naatf 1 i«|-Advaaiad  Coavapta, 
Julian,   AD^bbt 

Apr   WM,   R    to 

Tbia raport loaaidara aaan» lur laproving ihr bandltng 
rat* of pall*lt«*d Mrga at tha cralt-baach lotarfaca with 
irfrinur to ihr advancrO landin| craft undar dav*l.ipa*nt by 
tha aa|ibtbioua aaaault I anding t, raft progra« A '■••r 1 ina 
unloading rata la aatab!iabad and ioaponanta ol th* baa*' 
1 m* ayata« ar* atwliad to a** if audi t icat ions to lb* 
a<|uipaMnl or off'loadmi aalboda can atfart an incraaa* in 
unloading rataa A ouBhvr of advancad loatapta ara conaid- 
arad, tba mor* proaitairg of »huh ini luda a «ultipl* patlal 
tranaportar, aliding i«li dark, cauaaway, and portabla 
naa;-abora braabwatar Whilr lb*aa toniapta laprova unload- 
ing rataa in apn if ic inatancaa, thay aay ba difficult to 
juatify in taraa of ihm coat and contribution vo tha 
ovrtall afficiancy of tha ganaral unloading phaaa of aaphib- 
loua oparalioaa A aora daairabla option aay ba to incraaaa 
tha nuäbar of rough tarraio (orhlifta and/or davaiop a «ora 
afflciaat   forhllft. 

R-7J4 
Kvaluatioa of a Watar Jat Prupulaioa Syala« ' JI Warping Tug 
and Siailai Naval Applnat iwna, Apr IVM, A L. Siott, 
ADM MI U 

A pair ol watar jat prupulaion unila waa obtainrd fro« 
Maatara Caar Corporaliun uadar RCKL lontrait NbiiVH-bl-C- 
ou.'.' Thay «ar* inalallad m a J a 14 NL pontoun barg* by 
PNIRCB I al Coruaado, Calif Attar a a*ri*a of parfoiMiiir 
taata, tha barg* waa uutlittad aa a warping tug «■ 1 wa» 
lit IVIVU* (*it*d fur appruataataly R mo Suit* that tia* 
it baa baan in uaa by PHI Heb I tor a y*ar in routina warping 
tug aarvic*. R*cauaa of lowar rtfitianty, tha watar jat 
unlta tonaua* «ui* furl than t onvrnt tonal propal In-typ* 
prupulaion uaita In th* aurl «on*, huwavar, wh*r* warping 
tug p*rlor«aata la tntital, th* watar jat unita ara far 
aupar lor to convant lonal unita Fur all uthar warping tug 
oparationa thay p*rtors aa wall or battar than prop*ll*r- 
lvpr propulaion unit» turraolly in ua* by th* Aaphibioui 
l'oaatruttion lattaliona 

R-7^i 
t'umapla for UnUing and katavattng lu anti Ralow tb* Ut*an 
Ruttoa. Nay llll, K J »ach. T L Culbartaon, P J Daly. 
N     A    Uabaraon,  A    L    Srutt.   AD^vbH 

lu aupport of plannad d*v*lopa*ut ol t ouat rut»ion 
ayatasa lor pr*t laa *ai ^vat ion and drilling in th* d*r|) 
oiaan floor, a atudy ol tha potantial prublaaia which «ight 
ba anrou«t*r*d baa b**n «ad* Two d«*p utaan t*thnology 
(DUT) rlforta ar* tooaidarad, and two aajor aubayataas at* 
daatribad. Th* lint aubayata« la a aaalloor aacavator 
which can ahap* th* uc*au Hour, piapar* tr*iuh*a and drill 
ahallo« foundation hul*a. To avoid th* problaaa of m*u in 
undarara *nvuona*nt, thi» et|uipaaiit will br unaaanrd, aud 
raautaly cootrollad by coa|>utar aod/or nuaancal trchuiijuaa 
Tha pnaary work function wtll b* aiailar to a tunvant loiial 
aiding aatbina, with aiailar ability to bur* ahallow hol*a 
Tha aacond aubayatra la for penatration of ot *an bottoa rot k 
with laigr hol*a. aralmg oft thr cavity with a pirparrd 
ataal at ructur«. d*wat*r ing, and lat*ral tunnal ing a I on** 
ataKiaphara praaaura Initial panatratiou will b* by acjuip- 
•riii aiailar to larg* aimng or lunn*ling aulaa. r*c*nt 
t*thnology in rock diamtagraiion aay allow ua* ot a Ivaa 
aaaaiva aachin« with  low thrual   and  torqu* 

R*72i 
Dynaaic    K*aponaa   ol   an   laolatad   floor   Slab  •   Kaaulla   ol   an 
Empanaantal    Taat    in    Event     Dial    Pack.    Nay    1471.    J      N 
rarritto.  Wmiisv'r. 

R-7i3 
Plaatic  Noonng  Buoya   -  Vaign and  Coal   Crtana.  Apr  1971, 
K     W    Dri-.«o.   AD.'.M.'W 

NCKL baa .'nvaattgatad lha faaaibility of uaiog plaatic 
buoya in placa of ata«! buoya in aooring ayataat. Tha 
Laboratory had two buoya fabneatad - ona with a hand lay-up 
fibaiglaaa-ratnlorcad polyaatar ahall and tha othar with a 
aprayup fibargUaa-raialorcad ptlyaatar raain ahall Th* 
two plaatic aooring buoya bava provided good aarvica aa part 
of aoonnga for tha flaat in San Diago Ray for a panod of S 
yr, tba hand lay-up ahall buoy IB in appreciably batter 
cooditioo than the apray-up ahell buoy. Later, a third 
plaatic buoy waa fabricated with an laproved daatga and waa 
placed in aarvica in Pearl Harbor, after 2 yr, the buoy la 
to excellent condillo«. A coat analyais indicataa thr 
practicality of uamg plaatic rather than atee buoya a» 
coapoaaot» of fleet aoonnga Thua an annual aavinga of 
about Jb.no par claaa BR aooring cao be achieved uaing a 
plaatic buoy in conjunct urn with cathodicalty protected 
ground tackle. Alao a purchaaa apecificatioa for a plaatic 
aooring  buoy   ia   included  for  uaa by Naval  field activitiea. 

A hortiontal cylinder cuverrd with an earth bera wat 
aubjected to pr*aaur* and drag forcea in th* lOO-pai ov*r- 
praaaura ragion troa the detonation of the SOO-ttm (ugh 
aaploaive ahot ot Event Ut.l Pack. Inloraation on th* 
reapona* of an iaolai*d floor alab placed on a aoil lilt 
maid* th* roncrvt* cylinder waa obtained. Data froa 17 
channeta of mat ruarntat ion, ccNapoaed of a preaaure cr 11, 
velocity gagea, and accelerctaetera, were recorded The S.l 
alope ol the bera and the di.t'th ol cover did not app*ar to 
provide a luMy burird condition The laulated lloor alab 
aigmtleantly reduc*d the tranaaitted aotiona, and auffi- 
cient data were obtain*d to coapute the ahock laolatiou 
requireawnta    for    rquipaent    to    h*    atored    in    the    ah*lt*r 

R-726S 
Supplea tnt   to R-7^6 

R-727 
Tranaportabla Rreakwatera 
I)    B    Jonea. AD8S78A1L 

A   Survey   of   Concepta,   Nay   1471, 

Publiahed and unpubliahed reporta dealing with trana- 
portabla (alao referred to a« "portable" and "aobile") 
braakwatera  were  reviewed   to   collect   perf^raanc* data  lor a 

R-103 



widr v«rirty ol t onl lgur«t tutu Dit« on 106 concpptt wrrc 
osrablril imo tn uutlinr rl«>tilicat ion ol transporttblr 
brrakwtte • on th« basis at atruilural lora. Ihr vanoua 
i onf igurat lorn arr shuwn in tkrUhrt, and tbnr prrtonMnrv 
data ar» auawanard Thia aiatr-ol-tbr>art aurvry ralab- 
llahra a data baar to aid in aaavaaing ihr fraalblllty ol 
d*v*lopin| an »fftctiv«, «ubilv lyata« lor ua« to arsaa 
lully pxpoavd to ucaan wavsa. 

Static and Dynaait T»sta ol Nodal Prraaunttd Uadrrground 
fiMi Starag* Coatain*ra, Nay 1471, W. E. G«t**, S. K. 
Takabaahi, A0726I60 

Static and dynaaic teata wvra prrlurard on four sod«! 
ateel tanka in an rxperiMntal program daaigard to provide 
data on ihr behavior of bunad turl atoragr containera undrr 
bigh overpraaaurva aaaociatad with nuclear air blaat. The 
■odel tank« »ere fabricated Iroa ."•-«•jr T-304 atainleaa 
ateel aheeta Each aKidel confuted ol two 12* in.-long 
cylindrical ar tiona with 12-in.-diaaeter heaiaphencal end 
caps The «odeta were partially lilled with ailicone lluid, 
used to ataulate the eflectt ol liquid furl. Internal 
presaures of 100 pai were applied to the tanka prior to 
eiternal teat loading. Thla pretenaioned the tank ahell to 
reaiat the coapreaaive ellecta ol external loading. Eiter- 
nal static pressures up to Mjo pai snd dynaBic pressures up 
to 2^0 psi were developed in the 4-lt-dlsaeter, SMll-blsst- 
load generator at the Waterwayi Eaperiaent Station, where 
the test waa conducted. As a result ol the test progrsa it 
wss found that internal preaaunzation significantly i»- 
proved the blai'-resistance properties of , Tied steel 
tanka. The tests provided data which were uaed to eatabliah 
deaign criteria for the prototype »tructurea. Data fro« the 
expenaent were also ro«pared with analytical reaults calcu- 
lated by finite eleaent coaputer code to verify the analyti- 
cal aodel and coaputatlonal techmquea. The expcriaei.ial 
data coapared favorably with the analytical  resulta. 

R-729 
Technical Evaluation of Diver-Held Power Tools, 
A.   Black, F.  B.  Barrett, A0726161 

Jun 1971, S. 

Pneuaatic and hydraulic hand-held power toola were 
evaluated by divera perforaing realistic underwater taaka. 
Theae taaka included drilling aleel and aluainua, nut run- 
ning and tightening, grinding aetal, and chain sawing wood. 
An on-the-aite observer aomtored diver prrtoraancp tiae for 
each taak. Diver skill in effective tool utilization is 
very laportant in working undervater. At test deptha to 60 
ft, hydraulic toola were very effective and practical, while 
pneuaatic tools, although effective, required excessive 
■aintenance. At greater deptha, hydraulic toola retain 
their effectiveness, but pneuaatic tools lose effectiveness 
because of tne coapresaibility of gas. Hydraulic tools 
generally aupply aore energy per unit of tool weight than do 
pneuaatic tools. Thus, the diver csn perfons work Bore 
rapidly using hydraulic tools. 

R-730 
Naval Seafloor Soil Saapling and ln-Place Test Equipaent, a 
Performance Evaluation, Jun 1971. K. R. Deaara, R. J. 
Taylor, A0726699 

NCEL has developed a stationary piston aoil saapler and 
vane shesr and cone penetroaeter apparatus capable of per- 
foraing to a depth of 10 ft in the aeafloor. Both devices 
are aubaysteas of DOTIP0S (Deep Ocean Test-ln-Place and 
Observation Systea). This equipaent is used priaarily aa a 
research tool to deteraine the in-situ strength characteris- 
tics of seafloor «edlaents. The infonution obtained with 
DOT1P0S laprovea the Navy's seafloor foundation engineering 
capability. The results of tests at four seafloor sites to 
a water depth of 5,600 ft, and the evaluation of the two 
aubsysteas are presented. 

The piston soil aaapler and the van* shear and cone 
penetroaeter apparatua have operated sstisfactorlly to a 
wate, depth of 5,600 H. The rclationahipa between in-aitu 
vsne shear and cone penetroaeter test results froa this 
equipaent fell within the range of previous theoretical and 
rxpenaental resulta. Laboratory and tn-aitu vane abear 
results sre in reaaonable agreeaent. The cone penetroaeter 
is a aore econoaicsl survey tool thsn the vane shear, but 
sdditional work la needed to further define the iaplicationa 
of  the test  results. 

R  731 
Sealloor Foundaliooa - Analysis of Csse Histories, Jun 1971, 
D.  C.   Anderson, H.  C.  Herrmann,  A072801A 

The characteristics, basic foundation design psrsa 
eters, snd fouadstion perforaanc? of a nuabrr of aeafloor 
inatallationa are suaaarixed. Theae inatallations include 
offahore towers, habitats, acoustic arrays, and niaSerous 
other objects locsted in water depths froa 20 to 12,000 ft. 
A nuaber of case histories are analyzed Soae findings 
indicate behavioral problea* not normally conaidercd during 
foundation design. Several unique foundation configurations 
are docuaented which have been devised and utilized by a few 
to overcoae the conditions imposed by the unique aeafloor 
environaent. Results ol this study reveal that a nuaber of 
loundatioo lailures and near failurea have occurred. Of the 
approxiaately 400 inatallationa atudied, iX had experienced 
perforaance problems snd an additional 3X had experienced 
Isilure. The cauaes, or probable cauaes, of several fail- 
ures sre exsainea. The value ol foundation perforaance 
aomtoring, both tfl the operation of an installation snd to 
the field of seafloor foundation design, snd the value and 
need for continued cooperation in th" sharing of such infor- 
aation and experience are discussed. 

R-731S 
Suppleaent     to - Sesfloor     Foundations • Analysis     of    Case 
Hiatories, Jan 1973, D.  A.  Raecke, A07S7711 

Twenty-six sesfloor foundation csse histories sre 
suaaarixed in a continuing effort by NCEL to collect and 
evaluate foundation deaign information. Analysis of such 
histories for both successful and unauccessful inatallationa 
la of significsnt vslue in developing design guidelines for 
future sesfloor structures. The iastsllatioos analyzed 
included offshore towers, habitats, scoustic arrays, and 
nuneroua other aubaerged structures. The case histories 
have two distinctive feature* - 23 of the 26 inatallations 
utilized surfsce-bearing spread footing or mat foundationa, 
and most installations applied only light-to-aoderate foun- 
dation bearing pressuies. Because of the low bearing pres- 
sure»,  few asjor foundation probleas were reported. 

R-732 
Anslysis of Preventive Hslntenance Policiea   for Davy Trana- 
portatioo    Equipaent,    Jun    1971,    A.    Jokubaitis,    A0727582 

Four equipaent aaintenance policiea are coapared is 
terms of total operating coat, reliability, and operational 
readiness of vehicles and related transportation equipment. 
The  four policies coapared sre 

1. Scheduled preventive maintenance service 
2. Limited preventive maintenance service 
3. Breakdown aaintenance service 
A. Hanufscturer-prescribed preventive aaintenance 
A digital coaputer program was uaed to expedite the 

«nalysis and provide cost and performance data. For the 12 
vehicle classes snalyzed to determine effectiveness of the 
four maintenance policies, the results indicate the 
manufacturer-preacribed preventive maintenance policy was 
the most cost-effective approach. 

Changing from the scheduled preventive maintenance 
policy no« used to the manufacturers' prescribed preventive 
maintenance on the 50,820 vehicles currently in use by the 
Navy (in cstagorics 91 through 96) would result in a cost 
sawing« of $5.9 milllon/yr. 

) 

R-10* 



MM 
SiBglv-Lin«,    Kr»,   Ti •»*■-!   fipim$   Syilwrn   tos   PoUr   R#|ioo«, 
Jua  1971.  C    M    NolfAAD. AMa6)M 

Siuglr liur piping >vBtr«» fur ihr dittnbutioD ut 
fr**B«bl* li^ui.l». »u. h «t w«t«r and •»«•(•, wer« lawtti* 
(•(•4 for Hsvy polar «ppUcaiton Thr luvrit iget tun, which 
int iutt#4 ihr im ing of ihr«« pr««t««abl«4 pip« ayttem, 
•hu«a that « cooBtrcially availabl« ayal«« roaataling of 
pira«a*«Mr.l. maulatrd, J«ch«t«(l t-SO piping fr««t«* 
prat«ct«4 with «Itclro-wrap hrai tra> iu| lap« i» w«ll auitvd 
for Mnry polar application An K-SU piping iytl«a contain- 
ing on« to thr«« pip«* appvara to h« »or» coat «ff«ctiv« 
than an «quivalvnt •uUilinr utllldor piping ayat««, but 
«athtftica or oth«r ap«clal coQaidrraliona any favor a utili* 
dor ayatna of four to an plp«a fropoa«d outlln« ap«clfi- 
catiooa d«lln»ating MAlvrial optiona ar« pr«t«ol«d to (acll- 
itat« procur«««nt of thla rold-««ath«r oipmg lyat«« Alao, 
p«rfor*aoc« inforttat ion la provided on the full-acal*. 
aingl«-lio«. U«|uld diatrlbuting ayataaa at Point harrow, 
Alaaha,  and NrNurdo Station.  Antarctic«. 

i-7M 
Abuv«-Cro*ji4 Utllldor 
giona, iun 1971, C. t. 

Piping Syatraa (or 
Hoffun. AD72I013 

Cold*W«ath«r   He 

Utitidora, which contain «ultipl« pip« tyat«M for thr 
diatnbution of lirnaMr ll(|Uld^. wrtr iDV«atigat«d by 
NCIL Thr»r ayatwa rcquir« on« of lb« pip«a to carry 
rith«r hot wat«r or atcaa which can b« ua«d aa ihr h«ating 
aourc« for thr utllldor A atat«*ot-th«-art aurv«y waa aad« 
to aaccrtam daaign r«quir«a«nta (or the utllldor Suffi- 
cient infonution waa obtained to perait detailed deaigning 
for apecific locationa. Aaa«ably and low teaperature teata 
were p«rfor»ed and data were acquired on a 3i*tt-long teat 
»ection A    thrimal     performance    analyaia   and   a    coaputer 
prograa are preaented for deaigning a utllldor lor a apecif- 
ic locatioo. It la concluded that a aingle-line, preaaaea> 
bled, inaulated. electrically h«at-trac«d piping ayate« 
«ppeara to be aoat roat effective for one to an diatnbu- 
lion linea Mov«v«r. the advantage la ao alight for four* 
to aia-line ayataaa that the availability of an ineipvnaive 
aource of heat Iheated liquid or ateaa) ur an intangible 
conaideration, auch aa eathelica, «ay warrant the uae of an 
utilidor   ayate« for  a  apecific Naval   facility. 

1-735 
Influenc« i| Stiff Equatorial Rlnga on Concrete Spherical 
Mulla Subjected to Hydroitatic Loading, Aug 1971. I. f. 
Kahn.  J.   D.   S.achiw.  M)MMS; 

Thirteen hollow concrete apherea of 16-ID. OD I U-m 
ID and one aphere of 66>in. Ou a S7.7Wn. ID were aaaeabled 
froa hcaiapherea faatened together with equatorial joint 
nnga of different atlffneaa. The joint ringa were aade 
froa polycarbonate plantic. glaaa reinforced plaatic laai- 
natet aluainua, titanlua. low carbon ateel, and alloy ateel. 
After inatruaentatlon with electrical reaiatance at rain 
gagea, the apherea were teated to deatruction under eiternal 
hydroatatic loading. Equatorial Joint a tttat are either 
conaiderahly atiffer or aore coapliant than concrete lower 
the nhort-tera laploaion prcaaure of the concrete apherea by 
aa auch aa 27V The glaaa reinforced plaatic Joiut ring did 
not aignifleantly reduce the iaploiion prcaaure. It in 
reccMManded that equatorial Joint ringa be dcaigned to have 
a atiffnena approMiaatcly equal to that of the concrete 
ahell and be aade of glaaa reinforced plaatic If atiffer 
Joint ringa are uaed. the operational preaaure ahould be 30\ 
lewor than that of a aphere without a aechanical lock joint 
aechaniaa. 

K-7M 
Draign   Ptoiedurea   tut   Shelter   Entrance   Strutturea  to  Reaiat 
llaat    Ovarpreaaure    and   Radiation   Etfecta.   Sep   1971,    J    n 
Farrttto,  AD73i)^9 

Thia report preaenta engin««ring a«thoda to deiign 
hardened entrance atiucturea of nuclear warfare abeltera tu 
reaiat the effecta of both blaat overpreaaure and radiation 
The deaign overpreaaure level can be deteramed trua proba- 
bility data, and the entrance can be aiaed to accoamodate 
the required traffic (low Nethoda are preaented tu laUu- 
late the reflected preaaure on the entrance door (or varioua 
entrance con(i|urattana Uaing thia inforaation, proceJurea 
are given to deaign the door atructurally tu reaiat the 
applied luada Radiation attenuatlun aelhoda are preaented 
to evaluate the rcquireaent tor additional ahieldtng. 
Varioua natenala arc tonaidrred to provide aore «tfettiv« 
cconoaical abiclda Suaaanca of door teata petlurard in 
'He  operation pluabbob teat  acnea  are   given 

R-7i7 
Coat-Opt lai «at ion Study ut Shelter Entrame Structurei tu 
Reaiat Blaat Overpreaaure and Raüiatlon Effecta, Sep 1971. 
J.  H.   rerrttto, AD732360 

The   blaal    duoi    la    an   inpc.tant    part    of   the   nuclear 
blaat     reaiatant    aheller If    the    blaat    door    faila.    the 
protection af'ordcd by the »heiter can be draatically re- 
duced The blaat door auat be a aovable eleaent requiring a 
aupport ayaten with a coat very aenkitive to the weight and 
diaenaiona of the door A coaputer prograa haa been drvei- 
uped and la available to atudy 96 door-e.ilrance coabinationa 
(or varioua door auea and radialton-overpreaaure levela. 
The relative coata of varioua doora, entrancea. and door- 
»■ ut i an. r coabinationa have been evaluated to obtain the aoat 
coat-effective coabinationa Steel ten*ion neabrane doora 
and reinforced comrcte alah doora are the awat ecunoaical 
Acrodynaaic triangular obatructiona placed in front of a 
door. a loped doora, and unprotected doora are the aoat 
coat-effect ive. Entrance tunnela are not aa coat-effective, 
hecauac reduction in thieldmi coata la leaa than the added 
coat of the tunnel. Various trade-off conditiona exiat at 
•pec i f ic overpreaaure-radiation levela at whu h I ightweight 
doora with auppleaeotal ahicldmg aay be aubatituted for 
heavy doora, or enlran e tunnela aay be aubatituted (or 
aaaaive concrete ahirldng required by unprotected I ight- 
weight doura. 

R-738 
loveatifation   of    Eapty   Wooden  Aaaunition   Boaea   (or   Protec- 
tive  Conatruction,   Oct  1971, J.   H.   Ferntto.   AD732361 

Eapty aaaunition boxei caa aerve aa eleaenta (or con- 
atruction of heaaa and bunkera to protect troopa in the 
deld. Varioua been I04J l«ata have ahown that it 1a poaai- 
ble to conatruct beaaa capable of aafely carrying 2 ft of 
«oil. Two apecific deaigna are preaented for beaaa which 
can apan 7 and 10 (t carrying 2 ft of aoil with a aafety 
(actor of 2. The problea o( wood deterioration and loaa o( 
beaa atrength haa been inveiligated and found not to be very 
aigmficant Beaaa placed aide by aide can aerve aa (oxhole 
covera. Soil »lability data are preaented to deteraine 
■inlaua bearing «reaa required. Bunker conatruction plena 
have been developed and evaluated. Teata ahow the bunkere 
can be (abneated and will aa(ely aupport the overhead load 
produced by 2 ft of aoil protection. Blaat and fragaenta- 
tion teata indicate that the aaount of protection given by a 
bunher 1a  adequate againat a lS5-aa artillery round. 

R-IOS 



Ut« uf •■ A«co4yn*au Obatrutlion to ShirKl » BUtt Door - 
R«iuIU of •■ tsp^itMntal Nod«l Trat, Oil W\t J. N. 
r*rnito,   Al)73i)62 

Triangular prta«ati< aarodynaau obstruct ion» can b# 
uaad to ahtrld a blait door Thr objtctivai .■( tb« projact 
war* to rvaluata tba protection afforded by an obatructiuo 
and to Irtriainr thr ralativr widtb of obitruction required 
to protect a given widtb of cntrancr A atudy wai performed 
fro«    vbiib     ai«i 1 ituda     relat lonabipt     «era    devaloped A 
•ana« ofl teata waa condui tad in vbich a protrctad and an 
unprotected Model alructure were aubjectad if blaat wavaa 
fro«    aiploaiva     charges A    4S-deg    triangular    pnaaatii 
ubatruction    waa    uaed    to     abiald    tba    protacted   ttructure 
Fiftaen  vanationa   of width  and poailion  of  obatructioo  were 
avaluated Keaulta   tbo«    that   at    the    100*pai   ovarpreaaure 
I aval an obatrut t ion I door-baight and 2 door'widtha wide 
plarad fro« 1 to 2 door-beigbta away fro« a structure can 
raduir  the   peak  reflattad  prrtaure  by St'X 

Influance of End-Closura Stiffneaa on Behavior of Concrate 
Cylindrical Nulla Subjacted to Hydrostatic Loading, Oct 
1971,  L    r     Kahn.   AD7Wt6J 

Twelve »odel concrate cylmdntal hull» wera subjected 
to bydroatatic loading to datamna the mfluenia of end- 
dosura atiffneas on iBplonion pressure and strain behavior 
of tba cylinders. Rasults showed that vsnation of end- 
closure stiffness did not raduce the isplosion pressure 
below that of s cylindar witb s frea end condition or below 
tba laploaion preaaura predicted by alastic thick-wall 
theory To vary the closura stiffnass, concrela baaiaphare 
and steel plata end closures were used to siaulste free, 
pinnad, beveled, and ftsed and conditions Strstn vans- 
tions along the length of thr cylindars indicated that the 
influance of the closura was liBitad to a dlstaoca of one 
disaatar fro« the cloaure. Racoam'.idations are prasanted to 
aid In the deaign of  concrete cylindrical  hulla. 

M-741 
Stress   Analysis   of   Nultic 
B    Nosseir, S.   K    Tsh«hssbif 

Struitores.   Oct   1971. S. 
I.   Crawford.   AD73M59 

) 

1-741 
Silo   Configuration   tvtluation   Tr.i    (U),   Oct 
Od«Uo,  C.   R    Saith,  Confidential 

1971,    R. 

R-7W 
Nucltar   n«trring    of    Soil    D«Diity   and   Noiiturr   Content   at 
Depth. Oct   l«71, D.   C.  True,  AD73SMS 

A atudy waa conducted of the potential applicability of 
nuclear Braaunng techniquea for determining aoil denaity 
and noiature content at depth, and changea in their proper- 
tiea, for Navy civil engineering purpoaea. Neaaureaenta 
were obtained under two different typei of engineering 
requirraent to aaaeaa araaureaent capabi litiea, (I) in baae 
■atenal and aubgrade aoil beneath the paveaenta at five 
airfielda, to detect long-term variatiooa, (2) in hydrauli- 
cally placed foundation aolla at two conatruction aitea, 
both before and after denai f icatioo of the aoil waa attempt- 
ed by driving coaiiaction pi lea, to detect changea due to the 
denaif icat ion effort. Thr data vere analyaed and itatiati* 
cal procedure! were developed to deteraine the aagnltudea of 
■eaiurraent error. Heaaurcaent errora »ere relatively low 
coapared with the «enured teaporal variationa in the aoil 
propertiea at the aoil denait nation aitea, but were ao 
large aa to obacure a large portion of the low-level, long- 
tera changea occurring in the pavcaent aubgradei. Baaed 
upon theae analyaea of error, it »aa concluded that nuclear 
depth probe ayateau can be uaed to detect variaiiona of 
intereat in aoil denaity and aoiature content at depth in 
aituationa involving aarked changea in aoil propertiea, auch 
aa the reported aoil denaif icat ton effort, and that they 
alao can be effective in aituationa involving relatively 
aaall variationa in aoil propertiea, auch aa the long-tera 
aonitoring of the propertiea of • paveacnt aubgrade, pro- 
vided the aought aagnitudea of variation eaceed aeaaureaent 
error rangea. 

The finite elaaent aethod »aa utilized to aiaulate the 
reaponae of aulticoaponeat atructurea eahibiting alippage 
and/or aeparatinn at boundarlca of contact between coapo- 
nenta At autual boundarlca, coatact waa aaauaed to be 
eatabliahed only for paira of nodal polnla or, la general, 
for rsta of nodal point« The conditioa that alippage or 
aeparatinn occura at auch no lal-point aeta »hen the ahear or 
the .enaion reaiatance la eaceaded provided the force ceo- 
atramta. Kiocaatical conatraiata aaaociated with *.heae 
force conatraiata were introduced in the for« of binary 
relaliona between diaplaceaenta of nodal-point aeta. With 
the uae of the aethod of Lagraagtan aull pliera, the tntal 
potential energy eapreaalon waa aodlfied to account for the 
kineaatical coaatramta. Thia called for a Bodificanoo of 
the augmented aatrii of the aultlroapoaeat atructxre. 
Subrouimea neceaaary to tarry out thia aodil icat ion mr> 
introduced into an aiiayaaetric/plane atreaa program devel- 
oped by t L. Wllaon of the Univeraity uf California, 
Berkeley The introduction of the capability of alippage 
and/or aeparatioa at boundarita of contact lapliea the 
dependency of the length of contact on the exteraal forcea. 
For thia reaaon the aolution waa obtained by aurceaaive 
tnala. To esamioe the credibility of the finite clement 
aolutioaa, photoelaatic capenaenta were performed on two- 
diaenaioaal aodela of a hatch cover and an airfield-pavement 
joint. The agreement between the photoelaatic and the 
finite element reaulta Juatiflaa the use of the computer 
model to aiaulale the reaponae of multicomponent atructurea 
exhibiting alippage and/or aeparation between varioua compo- 
nent» 

R-744 
Environmental   Factora  Affecting the   Kaplacement   of Seafloor 
Inatallationa,    Oct    1971,   K.    R.   Damara,    D.    G.   Aaderaon, 
AD733364 

The purpoae of thia atudy waa to evaluate potential 
environmental problema at a aeafloor alte. The apecific 
environmental problema of concern are-- 

larthquake occurrence and effecta 
Slope atability 
Turbidity currenta 
Sediment acour and depoaition 
Seafloor vehicle trafficability 

Pertinent information on each problem area la presented 
including an evaluation of the aagaitude, probability of 
occurrence, and effecta on aeafloor inatallal ions. General 
inforaation la alao preaented on the aeafloor environment 
including the geomorphology, bottoa currenta, and aedimenta. 
Guidelinea are recommended for evaluating each problem area. 
Some apecific recommendationa are tn avoid conatruction 
aitea (1) cloae to an active fault or on an uaatable alopc 
if earthquakea regiatering 6.0 on the Richter acale have 
been recorded within 100 ailea, (2) on alopea greater than 
10 degreea, and preferably on alopea greater than S 
degreea - to ■iaiaixe creep aovaacnt and earthquake-Induced 
failurea, and (3) where there ia aore than a low probability 
of occurrence of turbidity currenta large enough to daoMge a 
atructure during ita uaeful Ufa. Another factor ia that 
atructurea near aediacnt aourcea nay be aubject to long-term 
burial and to local acour effecta if current vclocitiea 
eaceed 20 cm/aec. The track and the »heel appear to be the 
moat promiaiog running gear for aeafloor vehiclea. 

R-7*5 
Development   of  High-Capacity Blaat Valve  for Hardened Naval 
Shore   Facilitica,   Oct    1971,   D.   1.    Willlama,    D.    N.    Pal. 
AIM9aS43L 

The function of a blaat cloaure valve ia to protect 
both the occupanta and contenta of a hardened atructure from 
air blaat wavea which propagate through ventilating ducta 
after   a   nuclear   event.     NCEL   baa   developed   and   taatcd  a 

R-106 



•trtti ol Mpcrlaaattl blast valvct «bleb «111 alford pro- 
ttctloa liom 100-pii rrtlritrd ovcrprtitur*. Th» vtlvn 
vary la rapacity (raa 700 to 10,000 elm, »Itb 1.0 la. of 
watar-flo« raatataaca. Altbougb tb* coall|uratloa of th» 
largar valvaa dlffara froa that of tbalr pr.d»imoi», thr 
otl|lul cescapt raaaisa aaaaatlally uacbaaiad. Tha «alvaa 
ara aaaaabla to a varloty of coafIguratlou and • in ba uaod 
»itb or without a dalay duct, dapaadlag on tba fragility 
laval of th« aqulpaaat to bo piotartad. Ihock tuba taata 
and flald taata ha*« dataralüd that parfofaaaca of th« 
bl|k-cap«clty *alva la laaaaaltlv« to |rouad abock at 100- 
pal «varpraaaur«. Th« *al«« la rr'.atlvaly lb«ip«aalva aad 
provlda« b«tt«r p«rfotaaac« (that la, aor« rapid cloaur« 
tlaaa) tha« aay knom blaat valva of tbla rapacity. 

R-;** 
lea Cooatructloa • lottoa l'r««ilB| T«chalqu«a for Conatruct- 
in| Sbora and Maar-Shora lea Structuraa, Ott 1171, T. L. 
Culbartaoo, ADM«;04L 

Ha« satboda and aqulpaaat for tblrkanlni aad atraa|th- 
aalaf aatural a«a lea ar« a««d*d to advaaca polar operation- 
al capabllltlaa. Of th« baalc cat«|orl«B of tacbalquaa for 
Induclaf 1c« (rovih (tc« lajactloa, cold fluid lajartloa, 
and rarlrculatlai fluid), on» ractrculatloa tacbnlqua--th« 
convactlon c«ll--««a fouad to boat fulfill tba rrqulraaanta 
(or polar appllcatloaa. othrr t«chalqu«a lapoaad giaatar 
work or rnargy raculraaaata. Two baalc coavactlon call 
ayataaa »ar« laboratory t«at«d, liquid convactlon and 
liquid-vapor phaaa coavactlon. At a - )or air taaparatur«, 
th« lalch liquid coavactloa call producod l.li In. of Ic« la 
90 br »hila th« long llquld-vapor phaaa call producad only 2 
la. durlai th« aaaw tlaa period lacauaa the liquid coavac- 
tloa call »aa fouad to b» aor« «ff*rtlva at tba aaaa polar 
alt taat taaparaturaa than th« two-phaaa call. It «aa a«- 
lactad for flald luting at Point larro«, Alaaka. Th« 
initial flald taata at Point larro« during th« aprlag of 
196« doaoaatratad tha a«c«tl«at potential of tba balcb-typ« 
liquid coavactloa call for thickening, atabilKing, aad 
•mhonng ne«r-»hore ic« atructuraa. Calla auipended in 
«aawatar producad lea along th« entire aubaargad length. 
Tba production rata «aa dependent on tba aaawatar teapera- 
tura, th« prevailing air teaperatur», and tba tbicknaaa of 
tha lea aaaa around th« nil, la rY70 coavactlon calla were 
ua«d to lor» two grounded Ic« atructuraa offabora at Poiat 
Barrow to penait atudy of their long-tera atability. Labo- 
ratory reaearrh to laprove cell perforaance and flald appli- 
cation baa reaulted la th« developaenl of two new liquid 
convactlon calla. A aiapllfiod vertical coavactlon call and 
a borliontal convactlon call. For aaniaua lea growth It wan 
found that calla ahould be aa larg« aa can he conveniently 
bandlad aad ahould bo painted white to rellect aolar boat. 
For aaaiar field application, praainad 60% ethylene glycol 
aolutloaa ahould he uaad alac« they ara readily available ia 
polar ragioaa. Further teat« are recoaaended for the hori- 
aontal call to deteraiae It« operational charactariatica. 

»-7*7 
Window« for Internal or Internal Hydrostatic Praaaur« 
Vaaaala - Part VI, Nov 1971, J. D. Stachiw, K. 0. Cray, 
A0716594 

Conical acrylic wiadowa with five included anglaa (a) 
froa 30 to ISO dag and thickaaaa-to-alaor-diaaatar (T/D) 
ratloa froa 0.37S to 1.00 have been aubjected to 5,000 pel 
of auataiaed hydroatatlc loading for up to 1,000 hr In th« 
teaperatur« rang« fraa 65F to 75F while th« «lial dlaplace- 
aent ol th« wiadowa through th« flange ban been annltared. 
The aagnltude of anial diaplaceaenc waa found to be a func- 
tion of a, T/D ratio, teaperatur«, and duration of loading. 
Only window« with T/D ration t I.000, 0.62S, 0.500, 0.500 
and 0.500 for 30-, 60-, 90-, 120-, and 150-deg conical 
anglaa, reapectively, were found to b« free of crack«. 
Hiniaua «lial diaplaceaenta of th« windows can be achieved 
only with T/D ratios of greater than I.000, 1.000, 0.750, 
0.750, aad 0.625 for 30-, 60-, 90-, 120-, and 150-deg coni- 
cal anglaa, reapactively.  Th« ainiaua asial diaplaceaenta 

of D equal 1.000-ln. windows wltb these T/D ratloa and 
conical anglaa are 0.042, 0.023, 0.023, 0.019, and 0.019 
In., respectively It I« recoaaended thst only windows with 
T/D rstlos t 0.625 and u { 60 deg be used for sustained 
hydrostatic loading of 5,000 psl st teaperstures less than 
or equal to gOF. 

R-74g 
In-gervlre Perforaance of Sli Harrier Syateaa on Marine 
Rerer-Daaaged Wood Pilea, Get 1971, T. Roe, AOi91671L 

Thla investigation waa conducted to deteraine suitable 
•aterials and aetnods for tba application of barrier ayatraa 
to wood pllea, which are being attacked by aarlne borera, to 
atop that attack and to prevent further attack. Five dif- 
ferent ayataaa wore Instslled aad evaluated on bearing 
pllea, and one ayatea waa Inatallad and evaluated on lender 
pllea on the target repair facility pier, San Diego, laaed 
on th« results of thla evaluation, fleaible polyvinyl chlor- 
ide (PVC) or cupro-nlckel barrier systeas sre recotaended 
for use on bearing piles wltb aore than 5t and up to I5t of 
their croaa-aectlonal area deatroyed, aeah-reinforced con- 
crete jackets ar« recoaaended where aore than > 15X and < 
50% haa been destroyed A properly designed a«tsl shoe 
should be applied to all fender piles and a fleilble PVC 
barrier plua a aetal ahoe to tboaa wltb 5 to 15% attack. 

R-749 
MUO,  a N«w Concept  In Subaersibles, Nov 1971, P. K. 
Rockwell, R. I. Illiott, N. I, Sn..ey, AD735103 

Espenaental aad analytical studies, conducted lu 
evaluate continental ahelf depth perforaance of a apherical 
acrylic plaatic hull, have led to the deaign and construc- 
tion of NIM0 (Naval Espenaental Manned Observatory). NtHO 
consists of aa acrylic plaatic praasure hull with a 61-ln 
ID aad a 66-in 00, plua life support aad operational aub- 
ayateaa. Tha life support systaa, which consists of an 
onygea aupply, CO scrubber, closed-circuit eaergency re- 
breathers, and ataeaphere aonltorlng equlpaeat, provides I 
hr of lile support, plha an additional 24 hr eaergency 
backup for two aen. Operational aubayataaa include a aain 
lead acid battery power aupply (126 VDC aad 24 VDC), elec- 
trical diatributloa sad control circuitry, s hydraulic 
ayatea to operate a aelf-contalnad »Inch/anchor ayatea, and 
two aide-aounted thruatera for rotation and abort horizontal 
eacuraiona. An air ballast systaa la Included for control- 
ling buoyancy. NINO la certified by the Navy for operation 
at daptba to 600 ft. 

R-750 
Urethaa« Foaaa for Navy Pontoon Structuraa, Nov 1971, R. 
Drlako, AD7J6596 

w. 

The application, advantagaa, and llaitationa of foaaed- 
in-plsce urethsne aalerlsls for Navy flald activities ar« 
described. Brief descriptions of th« chvalcal snd physical 
changes that occur during losalng, properties of rigid 
fosas, and different aetboda of foaaing «re also presented. 
Result« of Hailed laboratory testing Indicate that urethane 
loaas caa be prepared auccaaafully by field activities with 
little or BO prevloua esperience with thca If car« la taken 
to (I) thoroughly ai« the coaponenta, (2) obtain proper 
ratio of coaponenta, (3) avoid contaainat ion of the aixture 
and foraa, especially with wsler, snd (4) svold excessive 
heat in larg« pours. Such foaaa can be aad have been In- 
serted in Navy pontoona and other floating atructuraa. 

R-107 



tKh    H.-ukr     No.lul»,     N.tv     I4f| A      krriun, 

In   1«i. I.    1*1' 1    1 Kb    Cvi p*l '* it'll    t ( u^ hrst    •    KOUKI-   «■.lull' 
'   I   «it*«   ovvi   |>«vrvl   higtitiAv*   !•  «ii  nrtlimi   »tlr   m  Kr^loutlt- 
tir..t.,   Cllll        In  it>f|>ri«l loll  Vlth  Hl'D.   iCIl   ot'Knvnl   I I «m 
^t>it«liiMi   .>!   I hi*  »»lulr,    ''ik—!■   tottikr   IratK,    «ml   |tl4ir*ritl     i| 
I hr    Motlulr    on    it -     toUkuUt lolt Ihr    liomtr    n*4ulf    tl     '•     It 
UUIB,     .'I    It    tatJv   «ml   -.  >KI..    .'l,tU>0    ll< I i «iik|>oi t «t ton     lit 
M     I •* i»'     l>     thr   tiouar    «.•.Uitr h.u»^    t i>ut •#    trat»   ^lOitut r>l 
«i i r Ir i «I i mia ot .'| «1 t i m k .^c. .). ol % m^*U town ma t lir 
*.■.!..i. onto ita touml«! lun |>rwiiuiv4 thirr K^titiiir riMrkl m 
intnioi   (■«ititittita   !■..i    no   -1 lamt    to   thr   rktrilol   ahrll li 
la 11 ■ .>*iM'ii.t..l ilui » at«iitl«i(l \,>im\- i vuu ar trat '■« IfVClftVd 
lot Ml l' i out l «i tut a to ho |>l«ii to t i «iia|ioi ( »iululra to vtrt - 
tion   a lira 

K-'W 
P. . !■   lKf«ii    trat   inflfttr    «n«!   Oltan v«t ion   Syatr«   UHM IHttl 
toi    Naval    Srallooi    i'ouat i ut t ion    Su^^uil,    Dri    KM,     >      K 
NdtlU, IBTMtl 

Ihr      it .f    ot ran    t rat - in   |'I •. r     tu '    ohan vat ton    ayalra 
(DOTINI),   ia   a  (tvi««itl   ab«|ir.(  altuaii'iua  |>tattoi«   lot   Jr^lov 
111^   avatraa   oil   I ttr   oi»ail    tlool,     III-«    ioMr^lloll,    ailil    ui-aitu 
tralniB        It   wrttli*   6,.'00    it-   m   an,    .'.000    lt<   in   thr  watn 
»nl    la    au|*|'oitri|   hy    thirr    ».jun.    |i.iila Ho 11 ril   t ouat i m t tttii 
Ptnllt   .liaaaar*t>lv    I »I     ahl|>|>liig,    t tir    loitgrat    an t ion   t>r UIK 

IN    It    «    in      loii|        I'riwatirnt   r<)ii i |>»riit    ^>iiiilrtl   on   thr   |*lat 
toita     HU Ui>lra     a    ^iraamr   r«ju«tiartl,     at rr I - \ aard,     «O     fc.V V 
t i analoiNM-i    t .«OO   UN    \ Al ,    a mtlr   t>haar ,    hO   H, ^        A   14"tR 
lU)   a liuautnai   a^hnr   houara   t hr   i out i ot   ami   vlat a   r In 11 onu a 
Stain Iraa   alrrl   i a*ri a   hou» mga   h4vr   a* i y I u   wiuJow«   in  our 
rml   aiiil   a   «NOW  MM % ui y   va^itu    1 i *tii    at I at hrtl   to   ( hr   a ul-a 
Ihr   1\    taawia    ia   Nhuuitrtl   on   a   ahoi li   «haoihinn  ah>uut ,   it   haa 
hSO-lmr   iraolution   aiul   a   OK  *1H     l>antlwtth        Ihr   Ml*   ^MPfft 
It    [(■   aaa   ■•tcrtlffil   ai 11 ti   a    I   oi   t»   I i aaM-a   »r\     I nt r i va UMM>t r i 
A   I.'   IIM«   long-litr   ('itigri   ami   t^vital   atlathmrnl   t>oiitta  «akr 
u|<   Ihr   rMrigrinv   irtovny   ayatrw       Ihr   trtrairtiv   ayatrai  uara 
|iular     |inatl ion   «hululat ion    and    haa    a    tO-1 haniir 1    tlowii    and 
.' 1   i hannr I     u|>    t a|>at 11 y A    a|tn 14I    «lirar Ihy^li aul ü     Wim h 
«ith a atowagr unit ««righiiii l-i, ..v Ih with thr «ahl«, an 
M.MlO-lh, .'<i1-h|> tlirart, «ml an U^OO |l> tiaition null air 
i. ■in 11»  1 Ihr    IM -»hi-    . •!  .. ity   ot    t hr    Wim h    ia    .'S.OttO    11- 
Vhr IKMirON, tratrU lit NO. J\, 100, ftlH), 1,200 ami S.hOO U 
ol w«t»i, haa hrrn Jr|iUivr«l lio« an AHS, ISt, ami Nt'Kl ' a 
|toiitooii  haigr 

I IMH. i lM|iirgnatrt| 
«lal u I oa.linit, l'i v 
Al>' tt.'WH 

.Mi» irtr    |p| 
!••■!.     H       II 

Pi li al     Nulla 
Havnra,    N 

limlri    Hwl.o 
0     Alhntarn, 

tight a|>hriual Mtulrla with ontaitlr «liaartn» ot Ih in 
ami wall tklckMMMI ol I p| .' in wn« tahtuatinl ot 
)toty*ri ia|Mrgnatrtl toiuirtr (HC) having a umaaial * oa- 
|M»aai vr    at irngth   ol     • 1,000   |>a i Ihr    a|thri u at    a|trt iiMMia 
ainr tratril undn hy^li oalat ll loading • oiulil lona ol ahoi t - 
tn«, long tn«, ami ^yvliv |>ira«uir ihr trat traulta ah^'w 
that thr I'll a|ihrir» )ra|ioml to hydioatalu loavling with 
I inrai ly r laat u hrh«v IOI ami that thr i«|iloa ion |iir«auira 
a.« givatn by a|i|>ioft iMitrly lOt than thour toi aiMtlai 
irgulai-luia irtr    »ph#ira In.In     «huil-tri«     loading     I tir 
a|iri i«riia having a wa U-t hi\ knraa-to-oul a idr'di«aM*tri i4tut 
ol 0 061 ami 0 l.'l (I oi .'-in walla to Id-in |U>1 i»|>lodr 
at avnagr hydioatati« |tir»auira ot t.tUO ami 1,473 pit, 
ira|irt t ivrly ClfttOttSl rlaatu throiy |«irvluta thr atiain 
hrhavioi and i«)iloatoii piraamra ol thr I'll' K|dirir within 
rnginrri mg   gCCVMCy. 

thawing ol Primatioat at Haiiu«, Alaska - A Mrit.-d toi 
Mahiliaiug Moot Kiundation«, Un Iflli N A l'*igr, J A 
OHitm.   AU/lMlf>/ 

Kill ionduttrd ra|»r i impiit a uatng *ir»m and <vl.i watvi 
«a thr lirat tianatn ardia to drtviatiir thr hrat «»thod Ioi 
thawing thr ^riaatioat uitdn a Navy hangai at Haiiuw, 
Alaaka fri»atioat VM hr rtluirntly thawrd uautg riiltn 
atra« oi void watn Straa thawing la grnrtally laatri , but 
•iiiv 9«|ut|iariit ta inintird and turl ti an ia|ioitaiit tuat 
ladoi iold-watrt thawing gtvra htghn rtliiirniy |i«i hrat 
unit and brt tai ■ unt ioi o| thr tr^in atuiv bryond thr th«wrd 
aour Ihr    two    art boda    aay    hr    n oni«ti ally    I oapvl it tvr 
hr« auar t hr i oat a lot njuitiarnt and turl toi atraa thawing 
air (»aitiallv ollart by thr laigr ^uantttira ol wain and 
Ihr add 11 Iuua I I taw irqut ml lot « old-watn thawing Hiw- 
t rdntra and rt|ui|)arnt air auggratrd Ioi ra^loy mg r 11 hn 
■Method to thaw thr |MMMlrogt bniratb thr llooi ot th» 
hangai «t Hat low Sot I dat a and intoittat ton trlavant to 'tir 
thrinal   brbavioi   ol   |>n«atioat   air   alao  ()irarntrd 

linaidrd   Hirakout   ol   fait tally   habrddnl ObJKtl  fvm Vuhratvr 
Sralloui   SoiU.   trb   i%lZ,   H    J     Ur,   A1)U07M 

tig« 
obir 
to   a 
trat 
trat 
tot 
t r»o 
whrn 
l-inl 

dri.r 
t.-i 

Ni'kl haa «omlmtrd Itrld ami labotatoiy trat» to ttivaa- 
tr     thr    rlloit     irt|uiird    to    iraovv   ^atttally    rahrddvd 
ta Ito« iohratvr aralloot aotl» Thta woik ia tntnntrd 

> id in t»i oi>n ar Iri t ion ol rlrarnt a lot Navy aalvagr and 
ur   opn at tona Thta    ir^oi t   |iirariita   thr   iraulta   ul   the 
a and an analya ta ol thr taaulla fimrduir« atr gtvrn 
uar by lirld rnginrna in (itrdtiting loitra intutird to 
vr ohtrita iMrdtatrly and tn ratt»atiiig t tara injuiird 

Ira an loi\ ra air a|«|tl trd Thr ai t uiavy ot thr totif 
tit ton   (MOI rdmr    ta   about    i   M)\,    Ihr   atiuiaiy   ot    thr 

^1 rdt« t unt ^i oi rduir ta «bout t 100\ Tbrar aiiuiai Ira 
toai|>ai«Mr to thoar uaually attamablr with othn ti»r- 
ndrnt    aoi I   an ban t\ a   (tioMraa   and   ahould  br   a«ir|>tablr 

vt> u al   ob |nt   irtttrval   o|>n «t tuna 

N-/S6 
Ciob«bt Itat ii   Novtrl   toi   Nalrnal  Stirugth Vatiatton  and  Sur 
kllrtt,   Pvb   l»Jl,   S    Noaarti,   M    Sbinoauka,   \V'*0-\: 

I hr a|tatial attrngth vaitat ion ol attuilutal aatrriala 
ia ttratrd aa a landoa I'loiraa, and a nrw iiilri|ttrtat ton toi 
atar rltnt ta ^ito^oard Thia intri|)irtat ion uu tudra thr 
i laaa iv a I    MM    a a    a   a|>n tal    i apr Ihr   |iioirduir    lor    i uu- 
attuiltng a |*iobabi 1 lat ti .•».'.l«-l lot iotnirtr ta outlturd, 
ami t tir | ita|>at tbi 1 it y •! thia ^IOI rduir with that ot thr 
t uu t r    r lra*nt    airthod    ia    imlti atrd Thr    tiiiOi(ioial ion   ol 
thr ptidiabt 1 i»t u ai>dr 1 into Ihr ttnitr rlraeut aitalyaia 
tuov tdra a |iown lul tool toi irl mrd at im tuial tat luie 
analya.« A nuantial raaajtlr ta gtvru dtalmg with thr 
aiaulation ol latlntr ol ioiuirtr a^n larna I'hta raaa|)lr 
ra|>h«» i <ra thr «dvant agra ol Ihr proyoMd «(ii>ioai h lot 
t>irvtti t tug thr rl tri t ot a tar on at trugtb in « aantiri that 
ia   ionaiatriit   with   labotatoty   obanvationa 

K-7%7 
kvaluatton    ot    Htlr    ftranvativ«a    at 
Haibot.   Krb   197],   H    Hoihaan.   AU;40/St 

otu    Solo    and    Prai 1 

Thr I mal rvalual ion ot a wood luranvativr ayatra ta 
to obarivr ita hrhavioi in wood filing that ta rapoard tn 
arawatn tr^iramt mg a arvnr bo in haaaid Thta vrpoi I 
draiitbra thr aanulai t uir and ra^oauir ol two gtoupa ot 
ra^n tarnt a 1 ly ttratrd |iilra Ihir giou|>, I teatrd by thr 
iOO|irialtvr filing iitaatttrr, ta bring «aboard at COC* Solo, 
lana 1 lour, ami PraiI Haibot, Hawaii Thr art ond giony. 
tiraird at Ni M oi undn tta dtirittoti, ta bnitg raitoard tit 
Prail Haiboi , Hawaii. Attvi S to B vi ot «apoaui», on« 
pirliainaty tmding ta that duat-ttratrd ptlra air a6ir 
boin-iraiatant than iiroaot» M i laoaolr-ioal tai trratrd 
V't Ira 

«•lOH 

I 



KvaluaUon  o|   a   Thr«»-Oiarnatonal   Slr*aa  C«ll   lot   tiianular 
SoiU.   r»b  \972t   T    K     Uw.  AD7WU« 

This itudy pr^arntt tbe r*aulta of trata nf rigid, 
aollil, »phnt'sl. thr»*-flia#naionat atrvaa >rlU for araaur- 
ing th* ..«•I'lrii- atat« o( atrvaa *i a point in a aoil titld 
ui».In ilattc or •Ivnaai« loading In addition, a theory la 
pr»a«nt*d (01 drt ining ihr behavior of a aph#iual alrraa 
i*ll aabaddtd In nonlinaar aatriial« Th« t»al laaulli 
induala that Ihr alrraa .rlli ar* vacallvnl lor Making 
a tat It «raaurrarnla in aand but that thru adrt|uaty foi 
dynaaht  araaurrarnta   rrqunra   lurlhrr   «valuation 

S«l(-Contalnrd   flanllat Ion   Syatraw    for    I«    to    1%-Nan   Polai 
racllittM,  Nar   \**K\   H    W    Valarln»,   ADMWML 

CoaMrt lally aval lab 1« aril -tontatnrd aanttation aya- 
traa ar« toaparrd with thr NCKI art ham« al-ftuah ihraual 
toilrt (or uaa at Navy laapa (a polar rrgiona. Th» baau 
procraa altarnalivra Mia|>arad with thr HiKI unit in a coat- 
• f fartivrnraa analynla ar« tonvrnt lunal thraual loilrta, 
rrttrtulal ing ihraltal toilrta, intlnrrating toilrti, and 
■ iniKia-watar fluah toilata. Utlllilng a dn laion-wrighlng 
■odrl baard on patrwiar coMpariaona, a ainlMB-watrr (luah 
toilat, aodrl 600 aanulai tuird by Thrtlord Enginming 
Corp., Anahala, Cnlll., waa found to br Ihr «oat toat- 
rf frrtivr ayalr« auitablr for uar at 2- to IS-«an polar 
pionrrr taaqu 

II-760 
Cathodu   Protrction  Kit   tor  rirrl   Nuonnga,  Mar   1972,  R.  W. 
Dnako. AMtilUl 

A kit vaa drvrluprd to rrdutr torroalon-rrlatrd Baintr- 
nanrr toata by cathudual ly protnting 1 Irrt Mooringa 
fUinlrnantr roata for flart ■ooiinga In Ihr Naval ahorr 
rktablialwrnt atght hr trdutrd by Slbü.OOO annually K thr 
•oorlnga wrra iathoditally protntrd by thla ayatna. Thr 
kit coaaiata of aprrtal'D alnc anodra wlrr ropr, and apr- 
iial flttinga. It tan br uard nthrr to inatall a tathodit 
protntlon ayatr« in a flrrt «coring in altu or to trplatr 
lonauard llnk-anodra in altu A guldr la int ludrd for uar 
of  thla kit by firld activltlra. 

r-76| 
Srtrctlon    of    Practital    Sratloor    Foundation    Syatraa,    Nar 
197i.    H      Ü.    Nrrmann.    0.    A.    Rankr,    N     D.    Albrrtarn, 
AD74075S 

Thii rrport prrarnta a ayatrut it analyata of tounda- 
tloa ayatMM for arafloor inital lat iona. Currrnt and forr- 
arrabl» Navy nrrds for arafloor inatallatloni arr auaaa- 
rtard, and thr foundation rrquirrwnla for auch inatalla* 
t iona ar» drf mrd in trnaa of four foundation rrquirnarnt 
paraartrra. Thrar four, and thrir rraprctivr rangra of 
poaaibl* valura arr (I) raliabilily turn 0.9 to 0.999, (2) 
•amau« allowabU tilting of thr atruttur», turn 1 to 20 
dtg, (3) vrrtiral atatic load capacity of fro« < 4,000 to * 
40,000 lb, and (4) Bran latrral dinrnaiana fro« < 12 to > 40 
ft RnviroHMntal condition» and trchnologital tapabili- 
tira, «ajor influrntra in th» procraa of aalrctlng a founda- 
tion ayatr«, ar» drfinrd in trraa of draign conatrainta. 
Thrar Includr a«afloor typr, which rangra fro« wrak and 
ca«pr»aaibl» cohvaiv» aoil to aound rock, ftail«u« topograph- 
ic alop», «rhlch rangra fro« Iraa than 1 to 20 drgt and 
r*quir»d »«placffarnt capability, which can rangr fro« ai«ply 
•riling a aingl» aMdulr on thr arafloor to in-altu aaar«bly 
or fabrication of a «ultl«odul» inatal latlon. The analyala 
''an 1/ ua»d to aalact an approprlatr foundation configura- 
tion for a ap»ciflc attuatlon whnr thr foundation rrqulrr- 
«ant para«»t»ra and th» daaign conatrainta arr known. In 
thla raport It la uard In th» arlrction and dracnpllon of 
11   foundation confIgurationa  %rtilch  can  «art  all  forrarrablr 

nrar-trr« Navy rrtjui ir«riila Srvnal of ihrar 11 irtjuur 
furthrr trararth or drvrlopawnl hrforr Ibry i an br toiuid- 
rrrd oprrallupaI 

■•HI 
lonatruitlon Aaalatantr Vrhu lr (CAV) • Thr llraign, Fabrlta- 
lion, and Trthnital Kvaluatmn of an Kiprii«rnial Undrrwalri 
Vrhl« lr.    Nar    19 72,    S      A      llitk,    H     I     Ell lot I,   Al)740;Sf> 

An raprnawntal divrr-uprratrd lomtrutlion aatiatantr 
vrhltlr U AVI waa draignrd, labritatrd, and rvaluatrd in 
ordrr to drlrr«inr Ihr traaibilily of and grn^tal aprtiliii- 
Ilona for a prololypr divrr work vrhi> lr Thr CAV, tabii- 
talrd fro« off-thr-ahr 11 toa^>onrnta, n lapablr of tauying 
1,100 lb of wrt wrighl (argo briwrrn Ihr aurtatr and tbr 
otran botto« work aitr. Thr trafl'a pnruvalit and hydraulu 
powrr la availablr to oprralr handhrld powrr toola Ovn 
100 trat divra wrrr tondutlrd ;n thr ixrin, with Ihr traft 
bring oprralrd to a m»*im\im drpth of 110 f I Dprral tonal 
Irating provrd Ihr i'AV to br a aatr and rtlrttivr »rana toi 
drlivrring cargo and lor powrring divn loola Alao, whnt 
Ihr i'AV waa io«parrd to olhrr vrhitln, it waa drlrrainrd 
that Ihr CAV la thr only ayalr« that piovidra thr working 
di vri with tola 1 ot ran bot to« auppoit Thr nn ra«aiy ir- 
tinr«rnla arr drlinralrd and grnnal iprt 11 it at iona lor a 
prolotypr vrhltlr  arr  prrarnlrd 

R-7b1 
l.ayrrrd   Pavr«rnl    Syatr«a   -   Part    I        I.ayrrrd   Svalr«   Draign 
Part     11 Fallgur    of     Plain    Contrrtr,    Apr    19/**,     I      M 
Korrrat,  H.   0,   Katona,   I)    Y    Griffin,   AIHWIi; 

Part I drat rlbra a rrtrnt NiKI aludy ol atittrld pavr- 
«rnt ovn lay draign that inditalra that rlaatu layrtrd 
analyaia auy br a brltrr draign approath than any othn 
turrrnlly availablr tnhmqur A finilr rlrawni tbrory of 
analyaia baa brrn drvr loprd thai t onaidrra hör i rt*nl al gild* 
ing briwrrn layrra, and Ihr aupri ta^oird load rftrtta of 
«ultiplr-whrrl landing grar Thla Ihrnry alao providra tot 
•HtOMtlC I mi I r rlrawnt mrmh grnrration, and auttnaalit 
plott ing ul at rraa, at lain, and diaplat ravnl otil p>il data 
Ful Iral mploit at ion ol i «provrd ovn lay draign prmrditi ra 
rrquirra rathrr prrt lar knowlrdgr ol aalnial ptoprrlirN 
For rigid ovrrlaya, knowlrdgr about laligur pioprrtira ol 
plain ptirl land t rmrnt tont rrtr a labs ta nrrdrd to prtaiil 
fonaallialton of a draign protrdurr Part II pirarnla a 
rrvirw of Ihr litnalurr about latigur ot plain tontirtr 
It rrvrala inforaation about bra« and tylindn trat ing but 
dlatloara no toncluaivr raprnairnlal work on Ihr tat tgtir 
brhavior of umtonaly aupporlrd pavrawnt ilaba Faligur 
brhavior ratl«alra baard upon bra« and tylindn trala would 
nrtraaarily havr to br tonarrvalivr and I hrrrtoir »rl t - 
drtrallng inaofar aa athlrving rtontnay ot draign by adoption 
of    amuiaiMB    traaiblr    thuknraa    ot    pavrawnt    alab   ovrrlaya 

R-764 
Dynanlt Mraponar of a Cylindrr Hmird in an Farth Hrr« - 
Nraulta of a Finilr rir«rnt Analyaia. Apr 19 72. J. N 
Frrrltto,  AD742US 

A tylindn burird in an rartb brna and aubtrttrd to a 
blaat loading haa brrn analyvrd by uar of a nonlinrai, 
largr-drfor«at ion. finilr rl rmrnt cag^Mttf progia« Thr 
rraulta ol thr analyaia havt* brrn to«parrd with rHpni»rntal 
data. Thr or irntat ion of loading, «odr ol lai lurr, and 
crack propagation tnditalrd by thr analyaia agrrr with 
mprniM'ntal obarrvat iona. Thr linitr rlrawnl irthnitiiir and 
thr aaaiuytiona «adr in Ihr aolution arr diatuaard aa thry 
rrlatr to thr problr« A »ml» paraiartrr atudy waa prr(oi«rd 
to opti«iir «mil aiar and ll«r intir«rnt without drgradal ion 
of Ihr rraulta. Ground «ottona wrrr to«pulrd and tinnparrd 
with raprrl«rnt»l data. Prak vrlotlty daia gavr good agtrr- 
«rnt with riiprri«rntal «raaurrairnta, whrrraa prak attrlrra- 
liona gavr  fair agrrr«rnt 
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«-765 
s.ii vci I [«in r «nd AutnaatuaUy ControUvil Syilf*« lur Cith- 
odit Protrrtion ul Vttrt Tank Intniun, A|ii li;/, K. W 
nntko,  Al)'»;n'< 

A »urvriltamr lyitra (ur ■unltnriiig tank-tu-watrr 
putrntiala ol lathudual ly protrttrd itrel water atoratr 
lank» vat driignrd and tritrd. Thr ■y>tr> uard prraanrntly 
allaihrd ti lvrr/ai Ivrr thlondr rpfrrrni-r half-crlla, which 
were |oinrd hy ■lactrical wiring to a twitch bux at ground 
Irvrl. Th# potrntlala could he accurately read at the 
awitch ben on a portable aeter. The ayatea perforaed well 
during the ^-yr teat period. 

The aurveillante ayate« waa later aodified ao that the 
emating anodea and reference hall-cella could be uaed with 
an autoaatically controlled rectifier unit to fora a toa- 
pletely autoaatically controlled cathodtc protection ayatea. 
Thia aytea aaintained atable tank-to-water potentiala for 
the  l-yt  teat period. 

It la recoaaended that autoaat ually controlled catb- 
odic protection ayateaa utilizing one reference half-cell 
ahould be matalled in ateel water atorage lanka throughout 
the  Naval   ahure eatabllahaent. 

R-76«> 
Field   Identification   of   Weathered   Painta, 
Vind,  K    W    Onako,  AD;<>J8I0 

Apr    I97i,   H.   P. 

A aiaple procedure and teat kit have been developed for 
identifying the generic type and general coapoaition of 
cured or weathered paint filaa. The procedure includea 
pyrolytic and burning teata, aolubility teata, and teata for 
the detection of auch eleaenta aa chlorine, nitrogen, lead, 
and aercury. All the teata can be perforaed with aiaple 
equipaent by field peraonnel having little or no prior 
laboratory experience. The procedure and teat kit were 
proven by «ucceaafully identifying bl weathered painta that 
aight  be encountered at Naval  ahore activitiea. 

»-767 
Snowdrift Control Techni<)uea and Procedurea for Polar F^cil- 
ItlM, Jun 1972, }.  W. Brier, A0744237 

Accuaulation of windblown anow cauaes an aaaortaenl of 
probleaa at polar facilitiea. In addition to curtailing 
peraonnel and vehicular aoveaent, anowdnft accuaulation may 
daaage atructurea and diarupt aircraft operationa. In an 
effort to develop techmquea and procedurea for illeviating 
anowdrift accuaulation, acale-aodel atudiea on building 
■ hapea, onenlationa. and groupinga were conducted in wind 
ducta, and field atudiea were conducted on anow collection 
ayateaa. The acale-aodel wind duct atudiea of a caap ahowed 
that anowdrift accuaulation ca;i be reduced by elevating the 
caap on a anow platfora, orienting the buildinga 45-deg to 
the anow-carrying wind, and placing the atructurea and 
utilitiea to perait eaay anow reaoval. The field atudiea on 
anow collection ayateaa on airfielda ahowed :)- to 4-it high 
wind'owa with a borrow pit on their leeward aide are effec- 
tive in controlling drift on (kiwaya and runway« when lo- 
cated on the upwiad aide of the aurface to be protected. 

R-76R 
Coaputer   Model   for Wave  Propagation  in  Concrete,   Jun   1972, 
H.   Shinozuka,  S.   H    Nosaeir,  AD74tS80 

The aain objective of thia atudy waa to develop a 
coaputer aodel capable of predicting wave propagation 
through aolida exhibiting randoa properties and to deaon- 
atrate the applicability of the aodel to atructural aeabera 
a«de of concrete. The aodel waa developed, and a nuacrical 
exaaple waa prepared for a concrete control cylinder aub- 
Jected to an lapact load. The aodulua of elaatictty and the 
denaity of the concrete cylinder were aaauaed to be corre- 
lated hoaogeneoua randoa functiona of the axial coordinate. 
The   randoaneaa   of   the  aaterial   propertiea waa  introduced aa 

a aultivantte atuihtatic proceat. Realizatlona were digi- 
tally generated for the propertiea of the concrete control 
cylinder The aolution for the diipltceaent and atreti 
retponae w>a obtained for each realization utilizing the 
finite eleaent aethud Saaple atttiatica for qiuntitiet of 
intereat were deterained by aeana of a Honte Carlo aiaula- 
tion 

R-769 
Eaplaceaent of a Heavy Load Onto a Seafloor Foundation, 
Concept Developaent and Analyaia, Jul 1972, J. V. Wilaon, R. 
D. Hitchcock, J. R Hlttleaan, A0746B44 

Eaplaceaent of a heavy load by cable froa the aurface 
onto a aeafloor foundation in the deep ocean to an iiccuracy 
of 1 ft aay require a aecondary poaitioning ayatea tj tup- 
pleaent the basic ahipt atation-fceeping. Four poaaible 
ayateaa to effect thia control are (1) tbruttera aounled 
juat above the load, (2) tour-point aoor with winchea aount* 
ed above the load, (1) aingle-point aoor with one winch, one 
thruater, and a rudder, and (4) haul-down ayatea with load- 
aounted winch. Analyaia of load/cable dynaalca and opera- 
tional conalderationa ahowa that for eaplaceaent of heavy 
loada (20 to 100 ton*), thruatera of 1,000 to 2,000 lb 
thrutt would be needed, or tubaeralble winchea of S.OOü-lb 
capability, or a haul-down of 10,000-lb capacity at a con- 
atant lenaion. Theae iteat are not pretently available, but 
current technology indicatea that their developaent would he 
aore an extention of preaent equipaent than a coapletely new 
concept. No ayatea haa a clear-cut auperiority over the 
othera in all catet. All the ayateaa are tufficiently 
aiaple to be potentially reliable. 

R-7 70 
Prefabricated 
Hanne Forcea, 

Panela  for 

Jul 1972, C. 
Rapid Fortification by Mobile 
E. Parker, AD9034t4L 

The problea of high caaualty lotaea during the early 
occupancy of a Harine coabat defenaive poaition haa been 
atudied. Hany of theae catutltiei are froa frtgaent thtip- 
nel before aandbag protection haa been erected. To alle- 
viate thia, varioui ahielding aateriala and ayateaa were 
coapared. A tentative reuaable-deaiqn concept that could 
conaiderably reduce caaualtiea and labor, but coata aore in 
atateaide prefabricatlon, i« diacuixed. Field teata of the 
concept were perforaed. Speed of eaplaceaent and, hence, 
extent of protection were conaiderably auperior to tandbtga. 

R-771 
Suaaary of Soil-Structure 
Allgood, AD748S8I 

Interaction, Jul 1972, J. R. 

Thia report auaurize« currently available knowledge of 
•oil-atructure interaction a« It pertaina to facilitiea that 
provide protection froa nuclear weapon effectt. The aajor 
aubdivitiona of the aubject are diacuaaed in aufflcient 
detail to convey • general underttandlng of the aubject and 
to provide key referencea. 

The recoaaended deaign aethodology la Uluttrtted for 
the horizontally oriented buried cylinder. A parallel 
approach ia auggetted for buried atructurea of other config- 
uration« It it auggetted that antlytit of retulting de- 
tignt be tccoaplithed by the finite eleaent aethod. lllut* 
trttiont of two-diaentlonal and three-diaentlonal tolutlons 
by thit aethod are given. 

Information on peripheral tubjectt, auch at ground 
aotiont, ttrett wave fracturing, and ayttea optlaiiatlon, it 
included to the ainlaua extent necetiary to convey tn appre- 
ciation of the overall toil-ttructure interaction problea. 
Particular eaphaait it given tc aethod* for trtntferrlng 
load away froa a buried ttructure to the toil, thereby, 
peraitting eronoaic detign and a Urge incrette in retit- 
tanre. 

The auaaary repretentt work perforaed under DNA (for- 
aerly DASA) tpontorthip over the p*tt 10 yr. 

. 
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I-T7I 
rttiunl Siitnith «I Nrre-Caatat r«Ml(, *u| 117], J. I. 
TtMMU, I. 1. M.yo.t, ADUiMi 

r«rr«-cM«Bl boala, b«r(>>, •><) kueyt «i» d«ii|n*d isd 
iunftiurtvil uaiai irvciily liaitfd >ii|ia»i int data oa lb« 
(laauial babaviui of (k* Balanal m» trpon aludiaa 
farro-cawal panala r«inlar>*d »ith plaia atacl Mvaa wir* 
■aah tad aubj».t»d te llaauial load* to dalarala* lb* Ural 
ctacklaf, vniblt cracktaf, and ulllaat* «traajtk propar- 
ttaa. Tk» talaforcaaaat vanablaa oara aatk alia («kick 
laagad (raa 2 i 2 ta U a U vtraa/ta), «Ira diaaataf 
(«kirk raafaa liua 0.011 to 0 0*1 ta.), and parcaata|a of 
itaal («ktck iao(>d Iroa It to It by araa la tk« dtrarttoa 
of pumipal ttrati). Coatrol panala of uaralafotcad aertar 
and panala cataforcad «Itk cklckaa «tra or ataal roda «or« 
•lae taatad. riaaural ttraiaaa at ftrat cracklaf aad vial- 
kla cracblaf «ara found to lacraaaa «Itk «ira danaitiaa 
abova 10 »lraa/la a«, for It rataforraaaal, atraiaaa at 
firat crarktaf aad vtalfcla rracklat tarraaaad Itom an avar- 
ago of HO pat to 1,6*0 pal tor ckaajaa In «Ira daaalty (raa 
10 to 170 «lraa/la. an, for 2\ ralaforraaaat, atraaaaa at 
firat rracklBf lacraaaad froa aa avaraga of 1,130 pal to 
l,t20 pal and atraaaaa at vlalkla > rat king froa 1,1)0 pal to 
l,'»0 pal for rkaajaa la «Ira daaalty froa 10 to HO «Iraa/ 
la. i^ Ultlaata alranglb «aa dlrartly dapaodant oa tka 

load-rarrylat capaklllty of tka ataal ralaforcaaaat. Tka 
baat ovarall alia of «ovaa «tra aaak ralaforraaaat «aa 
Judtad lo b» * « ♦ «lraa/la. of 0.02)-la.-dlaa «tra. Uain» 
(bia aaak alia la fuaatltlaa of 2t ralaforcaaaat by araa, 
atraaaaa at firat cracklat, vlalkla crackla«, aad ultlaata 
load «ara approalaataly t«lca tkoaa of a alallarly rala- 
forrad paaal ualag cklckaa «Ira. 

ratla af taplaalaa praaaura ta caapraaalva Btraa|tk, riN/rC 
«aa aaariy a^ual for tka «at- and dry-coacrata apkaraa at 
0 101 and 0.JM. Tk« laploaioo praaauraa far tka M-la.-OO 
coacrata apkaraa lould ka pradlctad caaaarvatlvaly fraa aa 
aaplrlcal aquation davalopad froa Ik-la -00 aortat apkaraa. 
Tka a^uatlen «aa not valid for M-la.-OO aortar apkaraa, 
«kick «ara found SOt «aakar la inp^oaioa atraaith than tka 
M-la.-OO coacrata apkaraa. 

Uadar loa|-tani loadlnt, tka coacrata apkaraa fallad ky 
atatlc fallfua «kam tka ralatlaa batman laval of auatalnad 
praaaura aad tlaa to taploaloa «aa alallar to tkat known for 
coacrata uadar unlaalal loadiag Wat-coocrata apkaraa undat 
aaaaatar praaaura aa ktfk aa 1,670 pal ako«ad an avaraga 
0'Arcy'a paiaaaklltty caatflclant, MC, or 0.1) a 10-12 fpa, 
tkla KC valua «aa alaa alallar to tkat knevn for concrata 
uadar (raabvalar praaaura aa kl|k aa 600 pal. Daalga guidaa 
«ara davalopad to pradlct tka abort- aad lan|-tara laploalon 
praaauraa and paraaaklllty rataa of coacrata apkaraa. 

«-77) 
Wtada«a for lataraal or Internal Nydroatattc Praaaura 
Vaaaala - Part VII. Iffact of Taaparatura aad flaofa Coa- 
flfuratloaa oa Critical Praaaura of 90-da| Conical Acrylic 
Wlado«a Uadar Short-Tana Uadlag, Aug K72, J. D. Stackl«, 
JR. HcKay, A076gSI) 

Conical acrylic wlndova of f0-dag Includad angla and 
O.M) to 0.77S tklcknaaa-to-alnor-dlaaatar (T/D) ratloa kava 
bran taatad to ultlaata fallura uadar abort-tarn kydroatatlc 
loading. Tka aaklaat ta^aratura «aa varlad froa iit to tOF 
aad tka ralatlonaklp hatvaan alaor «tndo» dlaaatar (D) and 
alnor «Indov cavity dlaaatar In tka tlang* (V) varlad froa 
0 470 to t.SOO. Tka taat raaulla ahow tkat tka critical 
praaaura of tdantlcal «indowa at (OF la approalaataly lot to 
20t laaa than at 70r, aad at UP It la approalaataly lit to 
2St aora tkaa at 70F. Tka lacraaaa In critical praaaura of 
«ladowa «Itk tdantlcal T/D ratloa du» to ckangaa la D/DP 
ratio la aa larga aa loot fraa tka critical praaauraa aaao- 
clatad «itk tka ataadard D/DP ■ 1.00 ratio. Aa a rala, aa 
lacraaaa la D/DP ratio raiaad tka critical praaaura of 
«ladova «Itk T/D graatar tkaa 0.373 algoificantly, wkila for 
wiodowa «Itk T/D laaa than 0.)7}, It had no affact or vary 
littla. To taprova tka critical praaaura of t0-dag conical 
acrylic «iadova. It ia racoaaandad that auck «lodowa ba 
daaignad «itk a «lado«/flanga alaaatck ratio of D/DP graatar 
tkaa 1.00, tka aaact aagnituda dapanding on tka «indo«a T/D 
ratio, aarvica, and daalga coaaidaratlona. 

»-77* 
■akavior af M-in. Coacrata ipkaraa Undar Short- aad Long- 
Tata MydroatalU Loading, gap 1«72, H. N. Haynaa, L. P. 
Kakn, AD7M3I* 

Pourtaan uaralaforead coacrata and aortar apkaraa, M 
in. 00 and 6.123 in. «all thicknaaa, «ara aukjactad to 
ataulatad daap-ocaaa loading conditlona. Tha avaraga akort- 
taia taploalon praaaura for «at-coocrata apkaraa «aa 2,330 
pal aad for tka dryconcrata apkaraa «aa 2,110 pal, tka 
avaraga unlaalal coapraaaiva atrangtk of tka coacrata «aa, 
raapactivaly, 7,(10 pal and 9,190 pal. Proa coatrol cylln- 
dara, it «aa found tkat tka unlaalal coapraaaiva atrangtk of 
«at coacrata «aa   lot «aakar than tkat of dry concrata.    Tka 
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TECHNICAL NOTES 

1 
N-OOl 
Urirr lorjlion of Protective Coetingt it the Ordn.'mr 
Aerophyurt Uboratory, Dec 19S0, H. NcKennii, 0. S. 
Cleaetioo, ATI20«M1 

The Ordnance Acropliytict Laboratory, located at 
Dato|erfield (Lone Star), Tex., aeveral years ago noted that 
the aettlinf of iron-ore dual fro« a neighboring ore- 
reduction plant upon exterior and interior aurfacea appeared 
to contribute to exceaaive aaintenance coata and depredation 
of aatcrlala. Later, aa the neighboring plant becaae 
inactive, apparent depredation continued. The cauae of Ihn 
condition was then attributed entirely to the aulfuroua fuae 
of a near-by coke and by-producta plant which will 
preauaably be continually active. The Daingerfield 
facilities present s situation in which noisoae and injur- 
loua vapora froa coke ovena probably cannot be eliainated. 
The «any exterior aetal aurfacea of the Ordnance Aerophyaica 
Laboratory have in the paat been protected with oil-base 
paints. Indications sre that the protective-coating life 
can be aaterially increased by employing the newer synthetic 
coatinga and eliainating the uae of oil-baae painta. The 
mtenal costs of the new types are greater, however, and 
labor coats sod the nuisance of repainting will be deter- 
■ining factora in the aelection of coatinga. It ia, 
therefore, recoaaended that teat areaa be covered by 
selected synthetics. 

N-002 
Exhaust Energy Recovery in Autoaotive Engines Using s 
Turboflector, Oct 19)0, C. R. Freberg 

There is considerable loss in energy through the 
exhaust of sn engine. Noraally thia aaounta to froa 30 to 
50% of the fuel energy. «any deaigna have been aade to 
recover aoae of thia energy. Aircraft have uaed Jet atacka, 
Jet augacntera, and turbines set up close to the vslves to 
deliver output power or power for the sccessories. Using 
these devices, up to 20 or 251 increaaed power can be 
obtained under aoae conditiona. Altitude and apeed have 
aade theae devicea econoairal only with aircraft. BUDOCKS 
requested a atudy of exhaust pipe sttachaents under Project 
l«y-S12-023-4, Test of Vehicle Engine Exhaust Tsil Pipe 
Attachaent Turboflector, in an effort to deteraine the 
effect on autoaotive performance. This is a final report on 
thia aubject diacuasing the poasibilities of recovering s 
portion of this wssted energy by changing the engine design 
and by attachaent« to the tail pipe. 

(1-003 
Conversion of Inboard Pontoon Propulaion Unit to Diesel 
Power, Aug 19S0, H. J. Sieland 

In accordance with Project Directive NY 512-010-6, 
authoriied 10 Jun 1949, a atandard aodel 4C inboard pontoon 
propulsion unit was converted froa gssoline to diesel power. 
Coaparstive operstional testa indicated that Che ainor 
aodlfications required produced an acceptable unit superior 
in operation to the standard unit. 

N-004 
Evaluation of the Buffalo Turbine Sprayer-Duster for Use in 
Cheaical Warfare Decontaaination Operations, Nov 1950, R. U, 
Henley 

Aa a part of a prograa to develop a coabination 
aprayer-duster for use in cheaical warfare decontaaination 
operations, a aprayer-duster aanufactured by the Buffalo 
Turbine Coapany was field tested under Project NY-310-002-1, 
assigned to the Laboratory by BUDOCKS. The auitability of 
the equlpaent for apraying and duating DDT was to be deter- 
ained before sny aodlfications or changes were aade to the 
unit for other tests. The unit was next to be tested to 
deteraine Its efficiency as a sprayer for both wet and dry 
contaainating alxturea, then aa a sprayer for cuwuflagc 
paint. When all field tests had been coapleted, the unit 
was to be given s corrosion test, and a life test to 
deteraine its aechsnicsl sufficiency and to catablish s 
spare psrts allowance. During all of the tests, observa- 
tions were to be aade on the practicability of the design of 

the equipaent froa the standpoint of fabrication, aechamcal 
adequacy, and portability. Working drawings oi sny 
iaproveaents recoaaended for s pilot aodel were l be 
prepared. 

N-005 
Mobile Radiological Field Uboratory, Jan 19S1 

A aobile radiological field laboratory received froa 
the Chief, Signal Officer, Oepartaeot of the Any has been 
given a preliainary evaluation. The unit was found to be 
adequate basically for its Intended purpose, but the absence 
of spsre psrts and operating instructions aske it unsatis- 
factory for uae as it now standa. Radioactive calibration 
standarda noted in the equipawnt list, but not included in 
the unit received, would slso be required for operation in 
the field. Additional field saapling equipaent, particu- 
larly for air aaaples, would be required to perait sccoa- 
pliahaent of certain phases of the assigned aission. A 
nuaber of other recoaaendationa were aade for less essential 
iaproveaents to the unit. 

R.   Harrison, 

cntary data on 

N-006 
Suppleaentary   Data   on   Hark   II   Lightweight   Prefabricated 
Portable   Wanigan,   Jan   1951,   R.   C.   Towne,   H. 
AD42991 

Thia Technical Note includes (1) supple 
the aanner and aethod of sealing the panel Joints in the 
Nark II, lightweight, prefabricated, portable wanigaa, (2) 
additional inforaatlon on aovcaent between the panela when 
the wanigan ia underway and (3) varioua aethods of securing 
the wanigsn to the carrier aled. The tests perforacd in- 
cluded deterainstion of the coapressive strength of the 
rubber-gasket Joint sealer, aeasureaeat of tension in the 
wenigen tie-rods when under load, and rain tests to 
sscertain the extent of leakage with the transverse 
interpanel Joint spacing coapressed to the 1/4-in. clearance 
shown on BUDOCKS Drawing no. 468,608. 

N-007 
Performance Teata of an Aeroil Portable Snow Heiter at Caap 
Hale, Colorado, Feb 1951, D. H. Bodtke, AD42992L 

Thia interia Technical Note covers s series of per- 
foraance tests aade aa part of a prograa to evaluate a 
aodified Aeroil Flash Gusrd Reet Master aspbslfaclting 
kettle as s portable device for producing potable water by 
aelting anow. Tests to deteraine the effectiveness of the 
aodified unit ss s snow aelter were conducted in Feb 1950, 
during the BUDOCKS cold-westh«r teat prograa at Caap Rale, 
Colo. Upon return of the unit to the Laboratory at the end 
of the Caap Hale prograa, it waa aodified and shipped, on 
Barex-50, to the Arctic Test Ststion, Point Barrow, Alaska, 
for extensive testing under actual field conditions. This 
report covers s brief description of the unit as aodified 
for the Csap Hsle tests, details of the perforaance tests at 
Caap Hale, aodlfications resulting froa those tests, and an 
outline of the proposed test plan at the Arctic Test Station 
during the 1950-51 winter sesson. 

I-MI 
iVvelopswnt of s Transient Pressure Cell, Mar 1951, R. K. 
Steele, ATI209444, PB154634 

In a nuaber of structural and aechanical engineering 
probleas, the aeasureaeot of rapidly changing preaaures ia 
required. To aention a few of the applications, a transient 
pressure cell is required to aessure hlsst pressures on 
buildings, coapression in engines, and surges in hydraulic 
systeas. The cell, as designed, waa developed to aeaaure 
the braking preaaure of the piston in s Syntron diesel pile 
hsaaer in support of Project NY-110-003-2, but can be 
sdspted to other uses by aerely redesigning the diaphrsga of 
the cell for the working pressures expected. 

( 
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»•00t 
IvdiwtlM •! tffot»4 IWihoJ  (or rvaiuimi (iiliamr.l All  tu 
P.MlUaJ   CMMt   Coacrtlt,   *ft   HU,   T     N     P»lfrt*a,   W.   I 
Urau, «ri.,o«*«\ 

Rxulll i>( lk* invMt Igal li<n in<li<alr tk«t lk» *«IIMI 
lor ftcm»t» el •■IratMd »u akldMd ky lk« pr«|H>ir4 
■»m.'.l tir uartlttkU «od iHoural* Tkn •• h«i».l oa Jan 
.•biamatl ky uatn« IM •! (IM <ki»f a(anJai<( ASTN wlkoda <• 
a baaia lor c«a|Mruea II ia i«toaw«<J«ii Ikat lk* propotH 
■rthoj Bot b» axaplrj ky MOOCU aa « aian>laiJ or altrinala 
(or drlaiviniof lh« aauuat o( anliaiord air la i'oarrvt* 
Surk data akould k* oktataad oaly tkrougk lk« ua* •( 
alaadaid AITN froraAiraa 

H-010 
Oavalopaaal   and  Oparttlaf  laalruclloa*   (or   Pnnaoaii.   (Mood) 
lc* *u|»i. Dar  l«Mi, I,  C. Stavart 

TW mod lea augai It aa alr-pa«*r*d aug»i . uain| a 
• landaid douhl» kalla (or raaoval o( . hipa. and t aparltl 
rultar ea tka laad aad augn kll* T%* au(ar ia rtp>kl* a( 
.tulliii» kolat Ia lr* te • daptk o( ]0 (t. 

«kil» iliivuij pilat Drlriainatinn »I Ikaaa vaiiahlaa vaa 
•adr »ilk lk* liaiai aal at Ikr** arpaial* puatliona 
ad>tni*d,  nruiial.  and ifltidad 

»■o\y 
«Horad   Aaoilkoait*,    Apr    l«M,    J     A     lukop.   »n.'oa.M 
NIMUI 

Ia a l*ll*i da«*d i» .1*p l«>0 (toa ihr OUT, NANTl . 
IVinl NU|U, lallt , lo lk* CUtf, Hl^HliS. Ikn* lt dft- 
i(lk*d in initial in« t aalnial >all*d aaoilkoailr Tk* 
t>wa*r kaa prop«ia*d lk* u** o( (kl* aalnial aa a aukalitut* 
(or a rorlala parvantag* o( i-*a*nt in ioair*l* tonal tui t lim 
lo oliaiaal* lk« «iiuir*a>* ul any ktralul i*ailion wkiik 
■l(kt lak* plat* wk*n uamg lortlly tvailakl* aggif|al* It 
Mi •uginiail Iktl MKXH'KS aighi k* inl*i*Bl*d in in<r*ati 
gatnia lk* (raalkttily ol uamg anotlkoail* in ionii*t* ton- 
al luilloa al IVmt Nitgu 

Tkla pap*t daaiiik** alt*r*d anoilkoatl*, and lopotli 
lk* lindlnga o( vai toua invaal Igaloia wko kav* aad* aoa* 
^ualilaliv* !**:• on lk* piopoaod ml*rlal 

■ Oll 
Oavalopaaai   aad  Oparattag   lattrutlloat   (or Nanual   (Viaarr) 
lc* Atigar, Jaa l»M, R.  C. Ita«art 

Tk* Vtaaar tea aagar Ia a kaad-oparatad aarkla* ra- 
qulrlag, aoraally, tw aaa (or lk* aoal afdriaal operation 
With tk* (ally kar aat*aalaa, II ia capakla o( paavtratiog 
lea ta a daptk o( 20 (t A aoval (aatur* a( tk» augar ta aa 
tra katkat «kick raratvaa lc* rklpa (roa tk* kalia aad, «k*a 
(lllad, aay ka pallad (o tk* tur(aca aad aaptiad, tkua 
rliaioattng tka a**d (or (r*qii*nt r*tr*('ttaa o( tk* k*lli 
aad 1*1ly kar. A atrp ia provided (or pr»atlag tk* augar 
point doaa (or graatar paaatrttlng apaad. Tkta »tap aay k* 
aampulatad ky aaa o( tka oparitora 

M-OI; 
Opcratlag   laatructioaa   (or   Pilot   Nodal   Naping   Unltt,   Jaa 
UM. R    D   Kaaa, ATUMAU, l'«^«»n 

Tk* i'uapmg uaita tra Paarlatt Pia^ l'oapany 
voluta-typa, tiagla-alaga, c*atrl(ugal puapa, aouatad on t 
tkld kaaa »Itk a Narculat aodal JXAO gatolina powr unit 
Ttwy ara capakla a( (uralaktag 1,000 gtl ol vatar par atnut* 
at t total dyaaalc k**d o( 115 ft. Ttiit rating it »Itk t 
D-ft tuctloa lilt Tka puap lt coiui*ct*d to tk* pa«*r ualt 
tkrougk a dltc-clutck. dlract-drlv« po«ar tab*-oll Tk* 
poaar ualt and piatp ara aaclotad in ik**t-a»tal cotvartaantt 
«Itk aceaat doora pravtdad (or opviattoa and aaintananca, 
aad tcra«-typa aouatlng katat (or attackaant o( accattorlat 

ll-OU 
FalUra   af   riaitkla   Ceupllagt    In   an   Outkoard   Propalling 
Ualt, Jaa UM,  L.  V.  Itllota, I.  J.  Sialand 

da U Sap 1*50, t(tar I kr of tunning tlaa, t HM 
training karga kaeaaa Inoparttlv* dua to (allura a( t pio- 
pultlon unit coupling. Suktaquantly, tnotkar coupling 
(allad aftar 70 kr. It »at r*p«rt»d Ikat tkaa* couplingt 
kad kaaa tkoroagkly ck»ckad (or propar allgntanl prior to 
uaaga. In kotk (ailurat, tka rukkar tlaavvt o( tk» coupling 
k»caaa daaagad undar pouadlag aad lk* krönt» kuaktngt »ara 
raad»r»d coapl*t*ly ut»l*i*. ftllura undar tkaa» condlttona 
vaa not ta ttaalf of graat taportaaca, kut tk* lacldratt did 
point lc katardt if tuck ftlluraa »ara aat in critical 
oparatiaat. Tka proklaa of coupling (allura »at r«(*rr*d to 
tka Laboratory for datailad aitainatioa. 

M-OU 
lff*ct   of   Tlaing   aad   Caakuttioa   Voluaa   Ckangaa  - Syntroa 
Diaaal PUa fcttaar, Jan 1*51, I. J.  UM» 

Ta avaluat» tka affact «f tka tiaiag and coariiutlion 
Toliaa ckangaa, it »at dttaad aaeaatary to dataralna tka 
coapraation, coakuatioa, and air-krak» pratturat, lk» output 
anargy, and tk* «ffact af full and ona-kalf tkrottla 
tattiagt wkil» oparating tka ktatar on a plla at  ratuttl tnd 

N-01» 
Conaliutllna tnd Tatl  o(  t  Tkrrao-l'on load at   Poinl  Nugu NuJ 
rittt,  Ntr  l«M,  W    R    l.oiaan 

At t ratull ol a doaonal tat ton l*al ot a thaiao-ion 
road by Rlggiat R*aourc*t, Ine tl N*w i>i l*tna in Aug IHM), 
PIIPOI'KS i*qu*Bt*d Ikal an *ap*tia*nlal lk*r»o-ton load br 
built on a aud (lal and l*tl*d to Itilur* ot until *ilr*a* 
t*ltl*a*ni otiuirod Accoidmglv, an (-(l-vidv Iharao-ioa 
rotd »tl kuill upon t li'i' lt aiptat* o( aud (lal al NAS, 
Point   Nugu,   rali(   ,   tnd  Buk|*ct»d  lo  »»kliulai    liv*   loadt 

N-on 
ln-S*rvic* III* T*tl ol IIHI gpk Dial il lal ton Init, Sap l«M, 
f    D.  Courtar, R    R    R*nl*y 

1*tta lo dal* an lk* 100-gpk ri*avrr-liooka ditlillt- 
tion unit, tt originally tukaillod and tuba*i|u*nl ly 
aodlliod, i'Uaily indi>*l*i lt ia not autlabl* lot advanerd 
bat* ut* by lh* Ntvy 

With du* conaidortt ton lo lk* (mal alalua ol lh* 
pr*t*nt d*aign, at »»11 at origlntl alatua ol doaign aa 
aubaill*d, lh* 100-gph t'l*tv*r-Riaokt diatillation unit ia 
not   r*cotD*nd*d  lot   Naval   av,'*plam*  (ot   advanc*d baa* ua* 

N-01« 
rull-Sial*   T*al   ol   All-Putpoa*  itavlat   Tiaik.   Nai   IHM.   R 
C    Ütavarl, S    .1    Mritt 

Tk* tll-purpot* >'it»l*i track it to-ctll*d ttiur lh* 
aia of lk* projoit lt lo d*v*lop t >rt»l*r titck lot 
Irtctort or otkar trackad *i)utpa*nl »kick it »ijuallv uarli>< 
on rotdt tnd ptv*a*ntt tnd in oll*lh*-iotd opattliona Th* 
kttlc d*tign ctlla lot t plat* tnd gioutai coabinal ton »kuh 
i an b* r*gulat*d at »III by Ik* oporatoi to provld* a aaoolh 
plat* turttc* (or oportttng on hard aur(tc*t or t d**p p*n*- 
trtting grouan (or to(t going 

H-01« 
Coapanton o( Aray tnd Ntvy 5p*. iditliont With Ptrlitultr 
Ragard to Ignition lnt*tlFi*nc*, Nti KM, A N Inlialor, 
ATW0«*5t.  PII5*k5r 

At alliltry cotiiiilctl lont tnd mtl tuaonltl ion f<)ulp- 
a»nt ktv* lncr*at*d In t*ntitivlty tnd (r*<|u*n>'T covatag*, 
tk* tupprtttlon ol radio int*r(*r*nc* Iroa ignition tyaloa* 
kat kacoaa tn laportanl problaa To a**l tkla, tk* vanout 
ailttary tarvtcat hav* tdoplod ap*cilicaltont »hich govoin 
th* tuppr*ttion o( tuck int*r(*i*n>*. Navy Spacilualton 
161* (Ship*), propotad tupplMB*nt lo IMIA, Aray Nil S hn'vi 
(Signal Corpt), tnd Navy RIIAIR and Alt Forca AN-I-;7A Tkit 
raport aakat a coapanton ol tka Aray and Navy apacilica- 
llont tnd tko»t Ikatr iaiiulr*a»ntt o(l*n to b> to vaguolv 
tl*t*d, or *lt* to ttnngont, tkat aany aanulai lutart lind 
coaplianc* didtcult Tkit it pailicultily tru* ol Ikr Navy 
tp*cl(ictt lont, cont»i|u»nl ly, ov»id*iign*d tnd *«p»naiv* 
tuppr*ttlon km tr* o(l*n pto.ldad      In aoar  maltncra,  th* 

N-I 



,i^!if»m>iMiw»"f- 

I N<vy tu> t>rru unablr to proiurr rr«>anablr hidt un rituipaciil 
whuh Milt «rrt   ndia intrctrrrnrr «pre liuitlon». 

N-020 
Evaluation   ot   Humy   «nd   Trrgurth«   Proprllrt   I'ullrt.   Fcb 
I'l'.l,  S.  bolditrtn 

In •itordancr with Projrft Duniivc YD-iU-3, 
• uthomrd 10 J*n IVbO, tritt Mr* tonduvtrd upon < pullrt 
lor rraoving thr proprllrr fro« thv Murray «nd Tregurtha 
Propulaion Unit Nodrl 0-ZD. Trata ahuwrd that thit 
proprllrr pullrr, with alight awditicatlona, la auitable for 
un In. ion aa an itm in an ..dvancrd-baar toaponrnt- 

N-021 
DvhiMiidit uat ion ot Activr Warrhouar by tfrana of Selrctive 
VantiUtion and Coafort »rating, Apr ItM, W Viraaaan, 
ATU1024i, HH1S<.MII 

Prrarrvation oi atorrd Mtrnala In« dftenoration by 
dfhuaidif icat ion of inactiva warrhouara haa been carnrd out 
with a tonaidrrablr dpgrer of aucceaa by adaorption rquip- 
■cnt at Naval aupply depot warrbouara at necbanuaburi. Pa., 
and clarwhrrr. In thrar warrhouafa, it ia not cuatoaary to 
providr hrating, although heating planta arr availablr in 
aoat instancra. 

N-022 
Evaluation of ihr Hurray and Trrgurtha Hodrl 0-7 Propulaion 
Unit, Nar 1451, A. G. Schier 

Under Project HY-M2-010-5, a Nurray and Tregurtha 
Model 0-7 Propulaion Unit waa aubjected to Itaited perfor- 
aiancr teata to deteraine ita auitability for advanced-baae 
uae. 

N-on 
Tetlt of Welding Electrodra Froa War Reaerve Stock, Advanced 
Raae Depot, Port Hueneae, California, Har 14S1, R C. Towne 

Large quantitiea cf flux-coated welding electrodea, 
which normally deteriorate with age, are atored in the war 
reaerve atock at the Advanced Baae Depot, Port Hueneae, 
Calif. At the requeat of the Advanced Haae Depot, the 
Laboratory perforaed ahop welding teata to deteraine the 
uaability of thia aatenal and to provide a guide for it« 
diapoaition. A preliainary appraiaal of the vjnou« elec- 
trode« wa« made in order to «elect the type« suitable for 
the welding teat«. A butt-weld waa aade between two piecea 
of ateel plate, the bead waa obaerved during welding, and a 
tenaile teat waa aade on the welded plalea. 

■•OM 
Developaent of a Coabination Mooring Slip and Dryrt-rk (Nark 
II) for JWI Seaplane«, Mar 19M, A. P. Pratt 

The abjective of Project NY-620-001-2 «»i o develop 
and teat a coabination aooring «lip and drylo i, adaptable 
to advanced-baae operating condition«, that ■••i.lc eliainate 
the t««k of «ttaching beaching gear to a fl*<i mj «eaplene 
prior to towing the plane up onto a «pecially (riepared beach 
area or raap. 

11-025 
The Analytical Treataent of Vehicle Mobility, Apr mi, R. 
C. Stewart, S. J. Writs 

The vehicle-aobility r*wwh conducted by the Labor«* 
tory ha« «risen through the need of the Naval con«truction 
battalions to aove aaterial and to carry on operationa in 
the widest possible rangea of weather and terrain. One goal 
toward which all work ha« been directed i« Ih. developaent 
ot an analytical aethod of eatlaating vehicle perforwnce 
that will preclude the neceaaity of conducting extenalve go 
and no-go teat« for every «peclflr ailitsry vehicle. 

N-026 
Ander«on-Nichol« End-to-Eod Connection for Pontoon Cause- 
way«, May 1451, R. C. Town«, H. R. Hamaon 

Under « prograa to laprove egi«ting NL ponton gear, «a 
end-to-end connect ion for causeway« wa« developed by 
Ander«on-Nichol« and Coapany, Boaton, Maaa. The purpoae of 
thi« connection wa« to provide a aethod of «ecuring i«u«eway 
«ection« end-to-end, thu« eliainattng the overlapping of 
cauaeway« aa now required. The deaign a« developed eabodic« 
the use of curved pontoon« (deiignated ** T-7«) on .he end« 
of each cauieway «tring, with the T-7 pontoon« in the 
off«hare «ection placed in « normal or deck-up poaition, and 
the T-7 puntoona in the inahore «ection in «n Inverted or 
deck-down position, list wire «trap«, chain«, «nd a hinged 
raap conatitute the end-to-end connection. The hinged timf 
«ttached to the offshore «ection i« tp provide for the flow 
of trtfftc, A c«u«eway U ft wide by 350 ft long, using the 
end-to-end connection, was constructed and tested by the 
Lsboratory under Project NY-112-006-1. 

N-027 
Coaparative Teata of Four Portable Distoaite Vater Purifi- 
cation Units, Sep 1451, J. S. Willlaas, AT1204575 

Coaparative tests on four dlstoaite-type water purifi- 
cation units were aade in Apr 1451 to determine which unit 
should be specified for future procureaent. Siaultsneous 
teat runs were aade on the units to Insure identicsl con- 
dition», and aoae sdditional tests were aade on the units 
individually to augarnt the data obtained on the tiaul- 
taneoua runs. It is recoaaended thai the Proportioneer« 
25-gpa, utility 3, design 2 unit, hr.ausr of it« «iaple 
construction, lower weight «nd cube, and slightly greater 
capacity, be conaidered for procureaent. Also that 
iaaediate work be undertaken to laprove ita design. It Is 
further recoaaended that experiaental work be undertaken to 
deteraine the fessibility of converting the present Navy 
«tandard purification unit« to include « filter of 14 
eleaent«. 

N-02t - Cancelled 

N-024 
Telephone Battery Box, Jul 1451, A. H. Inttator, ATI209576, 
PB154634 

At the requeat of BUD0CK5, the Laboratory ha« «tudied 
the possibility of designing « b«ttery box for use with 
telephone set V and D stock no. 3Kl5-<i snd ringer box Y and 
D stock no. 3K14-1. A Isainated plsstic aodel waa prepared 
for arrangeaent «nd diaensionsl atudie«, which led to « 
generel aolded-plsstic design suggested for quantity pro- 
duction. It is reroaaended that further developaent of the 
battery box «nd procureaent be handled by BUDOCKS directly 
with a asnutacturer of plastic moldings. 

N-030 
Teat of Cleaver-Brooks 75-lb Package Laundry Unit, Sep 1951, 
R. C. Fltxslaons, K. A. Jerney, ATI204577 

Liaited tests indicate the unit will wash mechanics' 
and riggers' dirty or gressy clothing satirfattonly at a 
rate of U2 to 45 Ib/hr. The unit ia nut recoaaended for 
advanced baae uae because of liaited capacity, low waah- 
atility, and «kill required for operation. 

N-031 
Anderaon-Nichola   Corner   Connector   for   Pontoon   Aateablie«, 
Jul 1451, R.  C.  Towne, H.  R.   HairUon, ATI20457t 

Under * prograa to laprove present «tandard Navy 
lighter pontoon gear, Anderaon-Nichol« «nd Company, Boston, 
Ms««., developed « new type of pontoon corner wedge con- 
nector for use In wedging pontoons to «aseably angles. The 
purpose was to provide sn ssseabled connector of reduced 
weight, economical to manufacture, which would replace the 
preaent    »tandard    three-piece    connector    censiating   of    a 

N-3 



•»J»» . • b«ilJ »kTfl, «nJ • «».l|» bolt Th» Aiian •on Ni.h»l> 
d*»l(B ••• (l«v*lap«<l lias ihr Ctn lyp« ol Ixtmn 
R*fiMa*Bt sad wdtluittoa ol tto MiamonHuhnl« 4»>i|a 
• •• •> >><■!> I nlwd by (IM Ubofttocy unJn Piejrtt 
n-UJ-OM-l Thi. ttpatx «••cub** ihr «•«•Uracat ol ih» 
4*«ita   at    id«    caaacclai    la    il«    pi*t*nt    prapo>*4   •(•i* 

M-OU 
»»»i»« of ta\»t Ciaf S«iui«iu'n fcobl««* *ui Ap|>rn«t'b to 
D«**lafa»al of Sititlotoif I^UIIOTIII lol ■ faltl Hrgi.'o 100 
Naa CM».  AU( IMI, ».  I    H*kU»B,  WuV,« 

th» cltaai« «u.! tttttka at pol» i«|ioa> |iv» tit« to 
auattout ptobl««! la lb* rolUition «ad anpotil ol huMn 
«•■to «t «Ivaacod b«io> Conaidotal loa ol lb* vanou» 
•rtboJt aad o^tttp«»al la virw ol lhaao ptoblcaa tadlcatta 
tbat ■ battarba btolo|trat oitdathoa uuu ot papai ba| 
loilata »uh tadaatalioa ol waataa ai» th« aatboda «bub 
oll«t th« b«at pottlbiltti«! ol d«v«lop««nt lot bandllni 
• aaltaltoa  la Art'lu  ar«» 

»on - CaacatUd 

M-OH 
Wlattnaatt«« ol Lubricatot, Nobil«, Arcltc, Halb III, 'uii 
KM, 1. Caldttata, G W turtoa, C T Radarbi, AMiftU 

A aobtl« Antic lubticatoi, Naik 111, ««• «intrturd, 
vuvluJu\| an «acloaur« aad batting and ttartiag latilitiaa, 
lot ihr purpoa« ol d«v«lopia| a aatialactoiy lubncaltwc 
»alt for »atr«*»ly \.>« tMp*ratui* warb Thit unit «•• 
lirlJ t>Bt«d both at Ca«p Hal» aad at Point lairo«, «batr it 
«ai d«t>i«in»d that tb* lubricator «at tatialactory ttruc- 
turtlly, but tbtt tb» h*«tin| and atattin( tyttrat wnr not 
tatialactory It it rccoaatadrd that luitb«! atudiat b« 
conductod (ot th« purpot« ol d«t«ratnin| « b«tt«i «intni- 
tation acb««r 

N-O» 
Ivtluation   ol   Hr»   Toolt,    hin   l«M,   A.    •,    Schl«*,   1.    t. 
ScbBo«b«l«n,  ATU04M« 

Tbia projact covotad thr op«rattonal «valuation ol 
thr«« «abaa and aodalt ol pawd»i-actuat»d toolt ut«d to 
plac« atudt, htn|rii. and tb« lib« on walla, calling«, and 
othar objactt ol wood, concrat«, platlar ot aolt ttacl. Tb« 
toolt wnr alto utad to lattan two or «or« objactt to(«th«r, 
tucb aa wood battant tu com cat« wallt 

N-OM 
»irl.l Tatttn« ot Dalco rttgid battnir». Jun WM, G. W 
lurloa, C T. Radacki, J C Sena, AD4i«4AL 

Thit raport cav«rt t«tta p«rlora«d on r>p«iia«nt«l 
Dalco lrt|id battanat undar actual oparating conditiona at 
fotnt Harrow, Alaaba during th« wtnt«r o( HSO-Sl Th» 
battanat uadar tatt war« uaad lor »tarting and otbac 
ragular «abtcl« load« in U4C cargo carriart. That» bat* 
t»rtaa wara pilot aodalt ol th» l»td-acid autoaotiv» typ», 
datignad by Dalco, containtng alactrolyta ol 1 »SO tparitic 
gravity. It It concludad that tntulftciant data hav» brrn 
accuautatad for final avaluatlon of tha Dalco frigid bat- 
iny Howavar, irtult« of thaaa taatt iadicat» that 
»upartor patfonMara uadar Arctic conditiona aay b» »(p»ct»d 
fcoa thi« battary. 

«-0J» 
A   Study    of    tha    tlactroaic    Plu^-tob,    Jul    mi,   I.    D. 
Pattlar, ATUMMO 

Tha ptoblaa of drtrraining th« accurate vertical pluab 
attituda of hallow caainga drlvan Into tha aarth, hat, until 
vary racaatly, coafroatad tha building and coaatructioa 
ttadaa. Toraarly uting tha theory that light froa any 
•ourca travala 'a a »ttalght Uaa, aavaral rruda «»thodt for 
pluab datatmiattloa wara aaployad. Th« iafonatioa provided 
by   thaae   ■athodt   wtt   iaacrurata   aad   tha   errors,   ia aaay 

catat, weie tottly A new 4evi<r, the eletttonit pluab-hob, 
detigned and aanuftituied by thr MimhMn Coipuiti ion, tan 
lurnith adequate data regaiding the angle and thr ditplrte- 
aent ol the dtiven lating The inttiuaent hat othn utr«, 
auch at tu drterame the dliection btltrl pilrt air bring 
dtiven, to aettuie the width ol lung veitnal toluana, etc 
Sioir it it btted on aound principlet, it aoir titutttr, and 
piovidet aoie coa^tehentive dtt« than it lutmahrd by othn 
aetbudt, the Hinchaan t'uip elrilfonn pluab-b»h it irtua- 
aended tui utr wherever irquiieaentt lor iraotr pluab 
tttiludr  mlutaalion rtitlt 

N-0)1 
Ivtluttion    al     the     k.a    Mottlarl     Healn ,     Jun    l«M,    S 
Guldttein, G   W    button,  C    T    Rtdecki,  AM2«<)M 

Kia Hutatart eleitiual engine hralnt wrir tratrd by 
the Arctic Trat Stttion, Point taiio«, Alttka tu drtrnainr 
theit leaaibility lot uae in atari mg rngmea aubteited tu 
Arctic teaperalutea. The beatrtt provided aulturrnt brat 
to petait rate ol ttttting ol jeeps and t D-b itterpillar 
tractor tecured overnight in tabirnt traprrtlurrt down to 
■SOT It it recuaaended that tbete hettett be aduplrd aa 
atandtrd equipaent and that rnvett igtt iont br conlinurd 
under Project NV ill; Is«-'* to deterame the leaaibility ol 
their ute on larger  iteaa ol  conttruction e^uipaent 

N-OW 
Trtt  ot  Blurprint  Papeia  lur  Sprt it rial luna.  Jun ISM, C    A 
Uontrd,  An.'iWSIll 

Coaplatnta troa thr tirld atated that pnnta luuld not 
be obtained troa Dirlrgrn, Sprrd F and Kruttrl and F.aan. 
Sper I IS blueprint p'P»1 bring laturd titia Btoch al thr 
Advanc, gaae Depot, Port Huenrae Saaplea ot thr paprt were 
ptoceatr'd thtough traae trata and iuaarr,ial blur printing 
aachmrc Satiataituty ptinta at aurptablr pimting aprrd» 
wrrr ubtamrd It vaa reciaaeridrd that thr tirld again tun 
ihr papn in quetttun uting rapuauir t tar and devrlupmg 
procedutra tequited tot the paprr, and it failure to print 
it tgam encountered, coaplrtr deta.la be aubaitted tu the 
Labotatoty tot  apptaital. 

H-040 
Tatt    ot   Cleaver-lroobt     'S  lb    Ptcbaged   Laundry   Unit,    lul 
l«M,  K    G    Fitatiaont 

Project Uo datel covert letting ol lleavrr-bruoka 
pacbaged laundry unit tor coapllance with apeciticatluna and 
lor wathability aa coapaced with RliPOCbS atandaid vHottaan) 
unit, 'ettt to dtte do not indicate coapliancr with tpeci- 
ticationa intotar at voliaae or clothea cleaning ability it 
concerned It it recoaaended that teata br auapended until 
aodilicatlona or changet ctn be aade by the aanutactutrr tu 
that  the unit  will aeet   tpecilicttiont 

N-041 
Evaluation   ot   the  Hurtay   and   Treguttha   All-Strrl   Klraible 
Coupling tor O-.'ll Outboard Pr<pultian Unit a, Mav  Wl, !.   C 
Senn,  ATl20«%t3 

Thit linal report covert evaluation ot an all-atrrl 
lleaible coupling, pttt no. is.'ts K, tut the Nurray and 
Treguttha tfodel 0-2D outboard piupulaion unit. The cuupling 
waa detigned at a teplaceaent tor thr pieaent part nu. 
lil-9-R, which attaint itt lleaibility thtough uae ut lubber 
tntettt. Tettt wete pettoraed both under actual operating 
conditiona at tea and under conttolled conditiunt on tn 
tbtorption dyaaaoaetet 

»•Ml 
Tatt   and  Evaluation ol   Thotten Socbet  Wrench Adtptera,   Aug 
mi, AC.  Schlee, ATl.HWSus 

Thit raport covert tettt pecloraed on Thortrn gocWl 
wrench adapteta to detarain» wh»ther thete adaptert wvre 
aanultctured in tucb a way tt not to petait the tpplicatiun 
ot    the   necettary    torque   requited   in   noraal   ute       II    it 



I 
«oiulutlrtl   ihii    ihr   «il«itti*i»   «ir   not   unttotM in K«nut«itutr, 
• ntt   lh<l    MltllMtMl   |>rit<>i»<n<r   i ann >t   ur iibtainr<l  unlni 
Ihr   arthoj   •!   unutailuir   11    ia|iii<vrJ        It l|   irtuaBriwtril 
l^ftt   thr  liavy  not   aiir|>l   Ihr  »ubirtl   «tla^trr lot   u*r 

»-04« 
Tatl   aiul Kvaluaiiun "I  Wrifil  fnruMUt  Sax,  Dr>   \-';\ ,   A    C 
Si hi »a,  Alliim«* 

ThlB ri-.'it lovai» trtta |>ril<>iaaJ with a Wl Ight 
piatiaton p^wai aaw anil ita rvatualion aa a Jrtiiablr <om- 
|tonrnl tui ballallon u«r at ailvaiur«! baara Aa a rrault .1 
m-aaivl« in« tratmg in thr l.aboiatuiy ahopa, it la lun- 
. ln.lrl that thr aa« la a vny ilraiiablr lira •( ah>i|> 
rquiiarnl II    la    ir< .>aBriulr>l   lhat    Ihr   Wiight    IM   br   «.l.tr.l 
to   Ihr   atan<laiil   battalu>n   allowanir   lial 

R-M4 
Wain     Supply    toi    Saull    Pulai    Krgiou   AJvaiurJ    Haara,    Jul 
14%),  W    R    Nrhlarn,   All.lu.V 

Uatai la an raarntial aupply tui a>lvanird baara in any 
arat In pulai irgluna, «aln auunra air la« aiul umrli- 
ablr, and thr IKIJ ilisalr ami pnaatiual >auara «any 
unuaual pioblraa Thia irpoit tliaiuaara thr irquitrarnta 
anil rijuipvrnl tot aupplving watn to polai irgion ailvamrd 
baara "lo.i I ir«|uriit ly «rltril auow ot auitavr watn wilt br 
uarJ to aupply tha appioii«al» irquiirarnt ul ^0 
gal/paiann/day taatrt atuiaga tanka will br loiilamrd in 
haatrd huiUlmga and <liat i ibul ion provulnl with maulatrd 
watn iarnrra Piatnlrition la alwaya navaaaaiy, and 
i lai it it at ion liratartit  »ay br   irtjuiird 

■•041 
Proirdulr 11, a IhUfora Piotrduir lot Nraauiiug and 
Hrpoiting Soil t'ropntira in Confuiution With I'olitiollrd 
Vrhnlr Tratmg in Hoaogrnroua Soila, a Kr> oasrndat ion ul 
Wuihmg btoup I, Vrhulr Nobility Fanrl on Vrhtilra, Coa- 
■ ittrr on Oidnanir, Kraranh and llrvrlopaaiit Roaid, Jul 
IIM,   S    J    Waiaa,  R    C.   Slrwart,   ATl.'UISgb 

Proiadurr II, propoaad hnnn, la a Bodlfication ot 
fiuirdurr I, whith waa pirparrd by Abndrrn Pioving Oiound 
and Strvrna Inalitutr ol Tnhnology pnoi to thr ratabliah- 
■rnt ol Woiking Oioup I, Vrhulr Nobility, uniln KUH apun- 
aoiahip Continuing     invrat igat tuna    ot     vrhulr    Boblllly 
iharai tat tat na havr bornr out thr lapoitaiur ot quantt- 
tativr i laaailuation ol thr aoil A unilora pioirdurr will 
rnablr a «orr univrraal intnpirtat ion ol vrhulr trat 
iraulta Thr mvluaion ol both an in aitu diint ahrai trat 
(aoil truaal and a aoil atrrugth mdrx Uonr prnrt toartrr^ 
•ay in t l«r providr aullliirnt data lot thnr lonrlation 
Thua thr analytnal traalaant ol thr Mobility problra auiv 
prolit by Ihr lull-aialr trat data pirvioualy tatrj by arana 
ol  ihr pvnrtruartat. 

N-OA? 
Watn    Irvrl    and   Uialt    luduattng   Syitraa,   Aug   19M,  W.   A. 
Rowan,  D    1    Wnghl,  ATU'0«M; 

Thia la an intana rapoit ol ihr Wain Laval and Dralt 
Indiiating Syata«, Ptojact NY-AU-01J-1 A aludy ol ihia 
pioblr« haa brrn uiidfitakan by thia Laboratory to drlnainr 
thr tauar lor non-ir 1 lamr upon aaiating r^uiparnt and thr 
ritrnt to whlih nrw r<)uip«M>iit la naadrd Thr llndmga to 
data air aiawriard aa iollowa (1) tha praaaut ly uaad 
r>|uiparnt la nthai too vuaplitatad, too dalirata, or tha 
woihntg pnaonnrl do not praitna aiapla pravantiva Mtn- 
trnan>r and Ul thr problra ul rrauta ragiatar appaara to 
ba aa grrat or graatn than thr prublaa ol aaaaunng thr 
liquid !rvrl It appaara lhat no loaplataly aalislaitoiy 
ioaarriia\ ayatra la availablr, hantr it la rriuaaandad 
that. Ill a progra« ul inatruition in propar ■aintanaiur 
and oprration ul anal in« ai^uiparnt br inatitutrd lor thr 
pnaonnrl «oiurrnad, (1) a progra« oi avaluation ol coa- 
aamally availabla ayataaa br imtialad, loncurrrnt with 
thr tiaimng prograa, to aatartaiu thr aoat auitablr ayataa 
loi rrplaiaaant and loi nrw inatal lat lona, and (J) ahould 
thr rduiatiunal progiaa not laprova thr rrliability at tha 
>uiirnlly uaad ayatraa and/or ahould Ihi avaluation prograa 
not rrvral a auitablr loaarnial rrplaiaaant, a prograa ot 
drvrloparnt br ratabliabad to drvalop a «yataa which la 
aatialailory in all rraprcta, Irading to ganrral uar on all 
diy doiha. 

N-UA« 
Itraulta   ol    Invrat igat lona   lonductrd   on   a Diraal   I'uap Noailr 
Trat   Stand,  Ocl   1«SI,  N    J     Sialand,  ATliOfMa 

An invrat igat ion waa t'ltduitrd to datarama tha coa- 
arriul availability ol a aingla taat ataad lapabla ot 
tratmi tha puapa, noadra, and uijritora ul diaaal rngiiira 
draigmtrd by RUDOCKS Aa a rrault ol thaaa invraligal lona 
it waa drtrramrd that auih a aland CM ba aada availabla 
tuaani tally but lhat a aorr rlfutant arrangaaant would ba 
loapnaad ot two coaarrt tal unila--ooa tor puapa, tha olhrr 
tor noxlaa and injaitora It waa lurlhar drtarainrd lhat 
thr Corpa ol Tugmrara havr proiurrd a two-unit laat ayataa 
for avaluation. It la rnoaaandad that thr i-oaarrcial 
dual-unit puap and injactor trat ayataa daacnbad in thia 
irpoit br aiirplrd aa a alandard lor proiuiaarnt, and lhat a 
protolypr  br proiurrd  loi   m-arrvur   llrld  truing 

N-OA« 
Trat   ot   ISO  tu  II   Rrltigrralot   (Huaaaann),   Srp   Itsl.   P.   u 
Courtn, K.   A.  Jrrnay, ATU'OISR'» 

Projnt (to datrl haa covrrrd laating of a liO-iu-fl 
Huaaaann rrtngrratot for roaplianrr with apacitiratlona for 
lapanty trat and ovrrall hral laakaga loaf f uiant trat. 
TrMi to data mduatr loapliama with thr ovarall hral 
Irakagr rri(uiirariita bul not with apaiif icationa for thr 
lapanty  trat 

N-OAb 
Snow    Stabiliiat ion   Trata    at    Point    Rarrow,    Alaaka   Dunng 
IISO-M,   Jul   I«S1,  A    B    Bruik,  Ü    W.  Rurlon,  C.   T    Radrtki, 
AMMM 

A N.oini ii anow road waa atablllfrd in an IR-in. drrp 
anow lirld at up by lour loabmat lona ol ri|iiipawiil. Thia 
rijuipariil waa arlntrd aa a rrault ftl thr lonat rui-t ion ol 14 
trat alrtpa Inaulfiiim drnaily and hardnraa trata wrrr 
aadr lor rorrrlation and analyaia. Thrraforr, vonilu»tonR 
arr baard on visual obarrvationa aadr during liaitrd Irallic 
tratmg Tha loabmatiun ol a pulviaixn and lollowrd 
laaadialrly bv an R-lt-diaa anow rollrr piodiurd a atablr 
road that atuod up wrll undn trallu Thr uar ol a anow 
aurlatr hralrr and watn apray in thia coarfimal ion ol 
rijuipaant waa ot ipirat lonablr valur, and thr aubal itut ion ot 
a pontoon bargr drag lor thr rolln waa lound undranablr 
Naintrnancr, by atari or wood Iraar drag waa aat latailory 
whrn lollowrd by a paaa with thr 8-lt rollrr Additional 
laali ara plannrd lor thr IMl'SI winlrr araaon at a 
California Siarra anow taap whu-h ahould providr Ihr balamr 
of   inforaalion  trquirrd  lor poailivr rrroaarndat torn . 

R-OSO 

Trat ot Pol-Plo Paint Cup, Sap 14M, R. C. Fitaatauna, K. A. 
Jnnry, ATWOI^O 

Thr PIo-Flo paint cup waa laatrd to datarama whalhar a 
raduiiion m liar and aatanala rould br aiioapliahad by Hi 
uar and at ill obtain rraulta aqual to or battar than I hoar 
anurrd by rold paint aalhoda, alao to (hack aaaa of opara- 
tiun and adjuatarnt, rapaira nacaaaary, and Ufa of thr 
unit. 

N-OM 

Advancrd Rrporl on Trata ol Gar Wood Nodal A07 Ditchar, Sap 
mi, A S, Schlra, Afl.'iwsui 

Thr Gar Wood Nodal 407 ditchar waa laatad coapaiativrly 
againal Ihr Barbrr-tirrrnr Model 44-C ditchar to drlnainr 
thr accaptability of tha Gar Wood for Navy uaa. Tha Gar 
Wood waa found to br aupmor aa to arrangaaant of controla, 
tranapoitabi1ity, aaoruvarabi 1 ity, aaar of buckrt adjuaf- 
arnt, raar ol arrvicing, and apaad in digging. Tha 
narbrr-Grrrnr waa lound to br raairr to alaar, aaairr to 

R-:* 



ronlrol and moim i.rnMr. •01* adaptablr to v«ryiag 
irii«!!!. Bur* atabl« «»d •«■i»r to Imu to oprrat« Thr 
Cat Wood waa aot op«iat«d long #aough during th«a« tvala tc- 
g#t an atrurat* td#a of ita exp»ct*d litr vbilr Ihr 
H^itH-i-i.rri'ne   baa   be»   pi:ov*Q   ovn    a   long   period  of   i ime 

N-0S2 
Pcrtoraanr*   T*ata   of   an  Arroil   Portablt  Snow  Nrlt«i   at   thr 
Arctic   T«at  Station.   Point   ianow.   Alaaka,   Ott   19M,   J     E 
Scbrord«r.   AM294U 

Producing potablr watrr froa anow la nacraaary to 
aupply aililary operationa in Arctic r'giona. An Arroil 
Flaab-Cuard Hrrt -n«airi SVgal aapbalt krtt Ir. rqu*pprd to 
burn krroarnr, gaaolm«, or Arctic-typr dirarl oil, waa 
convartrd into a anow arltar and alrd-»ount*d tor porta- 
bility. In-arrvic« prrforMmr trata wrrr conductrd at thr 
Arctic T«at Statiou, Point barrow. Alaaka. during lb* 
19S0-M wintrr araann Kicrpt (or ainor rvpaira and Bodl- 
ficationa, t..r unit proved to br a rugged, rrliablr, and 
»(ficiant    anow    arlirr Tha    average   production    rate    for 
24-br cperation could provide water for 60 sen baaed on 10 
gal of water/aan/day Veat perforaance waa achieved uamg 
Arctic-type dieael fuel The huaan elearnt in operating the 
aettet  waa a aajor  factor  in perforaaect. 

S-OS» 
Developaent of the Panel Type Prefibncated Wamgan - Nark 
I. Oct 14)1. J I. Sihroeder, N. C Loren«. A042998 

Succeaaful a led train operatlona in the Arctic are 
dependent on providing auilable weather protection (or 
peraonael while enroute Previoca efforta to fill thia need 
with conventlonal-conalrueted. aled-aounted buildinga, 
called wamg^na, have not produced unila adequate for 
ailitary operatiooa. Developaent of a prefabricated, 
knock-down, panel-type wamgan to withatand the ngora of 
cargo aled tranaportation waa undertaken by the Leboratory 
in 1947 The initial 9-ft-wlde, 8-tt-hith by 11-ft-long 
wooden penel wanigan. Nark !, developed under thia prograa 
aho%frd proaiae m Arctic trail testing at Point Barrow, 
Alaaka, in 194« and 1949. 

II-0S4 
Teat of Torkon lapact Vremh, Oct l^si. ft. C. Fitsaiaona, K 
A. Jerney. ATU09S92 

Teata aade with aubject wrench, and opinions of 
aechanica who uaed it, indicate that it la eaay to uae, 
aafe. efficient and haa certain advantageoua characteriattea 
that are not found In hand, electric, or pneuaatic wrenchea 
now carried in atock. Since it requires no outside aource 
of power, it la particularly adapted to field uae It la 
recoaended that the Torkon lapact Wrench be accepted for 
Navy uae- Specifications covering catalog listing are 
included aa part of this report. 

W-055 
Laboratory Testing of Delco Frigid Batteries. Oct mi. J. 
C Senn, AD42999L 

Thia final report covers controlled cold-chaaber teata 
perforaed on experiaental Delco frigid batteriea in order to 
aubatantiate the concluaiona drawn froa previously conducted 
in-service teata. Theae teats were conducted under con- 
trolled severe low-teapersture conditions siaulating actual 
cold weather stsrting and operating loada. The teat bat- 
teriea were pilot aodela of the lead-acid autoaotlve type, 
deaigned by Delco, coataining electrolyte of 1.350 specific- 
gravity. It is concluded that (1) the preaent aodela of the 
Delco frigid battery are superior to the conventional 
batteries for Arctic use but (2) froa report« aent to the 
Laboratory, the battery developed by the Univeraity t 
Nuhigan for Aray ordnance aay perfora better at all 
teaperatures than the Delco frigid battery. 

H-'iSh 
Evaluation   o(   the   Heed   Therau-Flrct rt>   Battery,  Oi t   19M,   J 
C     Srnn,   AI)41000 L 

This report is an evaluation o( the Need theiSM-elnIiu 
battery *anu(a(tufed hy thr Herd Battery (.urpuial ion, Nutth 
Hollywood, Calit It is lontluded that although this bat- 
tny tailrd by Ü * ■in to aeet the i ranking irquirrarnt of 
Frdrral Spn i ( uat ion WB MIC and Navy Spn i ( K «t ion i;B4H, 
(ailuir to arrt (hit irquuraent is aorr than ollsrt by its 
suprnor prrtoraanir m other phases of thr trsts It it 
m oaaended that thr Krrd bat trry hr appruvrd (or advamrd 
basr use 

N-0V 
Intrna Krport  Nilln Ball Bearing Swivel, Nov 19S1, N G 
ritn&BMi, Aru'OMsst 

Tltr usr o( Nilln ball brarmg swivrla uvrr a pn iod ul 
10 ao by thr PW Departavnt at NCBC, Port Hurnrar, Ca 111 
indu atrs that thry rrduir labor tost s, irduir wrar and 
rep 1 at rar nt ol wi rr roprs , arr Irrr (roa rrpa i r or breakage 
troublrs, srr sale, and havr approval o( both operators o( 
rquiparnt and Irailarn 

N-0SR 
Evaluation o( the Clante Battery. Nov 19S1. J. C. Srnn, 

AD4M0U 
This rrport is an rvaluation of the Clante battery, 

«Mnufactured by the Clante Battery Coapany, Los Angeles, 
Calif. It is lontluded that this battery dues nut aert thr 
rrtjuirearnta ot Frdrral Spn i (icat iun WB'tMC, nor dors it 
tuldll the tlaiaa aade by thr aanutai tuiei It i« 
rrioaaendrd that thr Claritr battrry nut br appruvrd tor 
advamrd basr usr. 

N-0S9 

Perturaame Teat o( Alhydro Floe Producer, Nov 19S1. J. E 
Nalton, J S. Williaas, ATI209b94 

The Alhydro Floe Produce was tested and coapared with 
ordinary cheaual svthuds and tlonulation (or the clan- 
(ication of water. Because of higher original and operating 
requireaenta, pure aluainua requirea^nts, high weight and 
tube, and the difdtulty o( uprratiun with certain typrs ol 
water as coapared to cheaual aethods the Alhydro systea it 
considered unsat is(actory (or advamed t'ase use by thr Navy 

N-ObO 
Cathodic Protection Applird to the AMU-I-'. Long Heath, Nov 
I9M. W A. Bowen. AD.'.'lrtU 

Cathodic protect ion was applird tu the underwater bul I 
of the AFDL-12, a floating dry dock, on 1 Nov l»50. It. 
atate has been cont inuously aoiutored with seai-areekly 
surveys. A b-ao. study shows that prutrction t an be 
achieved with a single, proprrly placed anude and as little 
aa 8 Aap or ts W u( electrical power. The total cost u( 
autenata uaed (ur the installttion design resulting (rua 
this study is below $400. The single anode installation is 
shown tu be satis factory, yet less roaplex and less costly 
than previoualy retuaa^nded systeas which involve structures 
to support strings -■ anode« (roa the awonng pier ur booas 
holding anodes over the side. Test roupons aade u( ship 
hull steel, showed lugligible loss o( steel at the protected 
surfaces, whereaa. unprotected aurtaces aay be losing laetal 
froa bare areas at the rate o( 100 gaa/sq ft/yr. 

N-Obl 
Radio Interference Tests on a Suppressed IC kW 
Kohler-Waukesha Engine Driven Power Plant, Jan 19S2, A. N. 
Intrator, ATI209S96 

At the request of the BUDOCKS, NAVCEKELAB aomtored a 
contract  given  to  the  Hal let t  Nanufactunng  Coapany, 
Inglewood, Calif., to develop a radio interference aupprea- 
sion syatea for a 10-kW Kohler-Waukesha engine generator 
Radio interference tests of the prototype suppression 



tuinr»» «uggril i ■.•i \mt... . *. t d the intn trtnur rr^ui ir- 
•• . ■  .    ut    M«vy   S|»r( 11 i\4t inn    .fit ll     tu    i n uMrmlr«!   thjt 
thr »u^(>m«i<>ii .-, ■■ t r «i ilrvr |k>pril hr «< ir|ilPil rvm t hou|h 
rii mivr ««hi rut not »r %m4 uiftt tuariit llBltAtlMM m*kr * 
puiitivr    tomluiiun   dilluult It.«    in«hilily   ol   thr   trtt 
ri^uiparnt «buvr «tUO H< tu m***\nr inlntriniir Mithin 
• tKi.i i.. ir ■, ral«Mi»hrJ hy k^pi 111> «t ion ll Mi«d In virw 
o| thi k, ihr tri ■■■•«-..iii i an || «J l< I hjt « aoir tralkiitii 
»ti.!.(.|,- br t«tirii in thr r kt «b 1 t »hMrtit •! thnr liaitb A 
khir t Jrd i • ui bui iduiji nhuultl br r i r , i. i tu | rovidr an 
rlnliually i|uirt «re« ttt thr per f urvamr ot nai t«r 
lutuir  trati 

Nark      1      and     11     Ni>bilr     Ubrualor».     l<r.      19S1.     K       N 
Wnklr(>«Ugh.  »    6    Mu»b,  ATlJOf5f7 

Ihr    nrrJ    |t>i     ■«   •*     BraiiK    ot     luintfthing    lubi u <t iun    to 
'■■.■-   un   thr   11 ai 1   . u.l.-i   Arctic  t onJi t ion»  ha»   tong  brrn 

rvi.trnt fwu   Ittaapll    to    (ill    thi»   nrnl   air   I tir   Na i h   1   and 
11    m. • i . •     lutu ii atora   c uvrrrd    in   thi a    irptu i Thr   Natk   I 
unit ioiitainr>l tbr txbtt imaiionrnta ot Lunvrnt ion*! lubn* 
t.atiu« unita with aJtlitioha and » Ji (u at iona tonaidrrrd 
oPiraaary tor opn at ion uudn i old wrathrr Ionditiona 11 
wa a i on I a i nr d t n a tor a I hr i - p i uo f lu>ua i ng Thr Na r k 11 un 11 
i i>naiBt rd ot a »kid-Auuntrd Grato unit in a winlen -■<■ I 
mi luauir •ountrd on tunnrr» Trat rmulta ot thr Nark I 
»ho^rd aatiktailory f "rfoiMMK *■ of grnrrator, air ■ oa- 
prraaot , and an wr Idrr . Ui 111« ul t ir< wnr rmountrrrd in 
uaing grraar puapa, atrip hratrt«, iiMrikion hratrra, 
oavirn-ai rt ylrnr   ttrlding   kit,   rlntru    lube   diaprnin Ihr 
Nark    11    prilurard    »at lalai lor i )y    with   a    trw   ratrptmna 

Evaluation    ol    a    Portablr   Hat trry*l*prratrd   Lubricator,    Vr. 
mi,   J    C     Srnn.   J     R    Oawra.   ATU'O^S1)« 

Thi a rrpoi t i» an rvaluat ion ot thr (iiown Ityna lubr 
port ablr btttrry oprratrd tubin atoi baard on m-arrvit c 
uar. Varii>ua itrMi ot i onat rui I ion r^ui^tarnl, »u«. h a a 
I ranr», tratlota, and tiailna wnr lubtitatrd in thr ahopa 
ot thr laboratory Krault a ot thrtr mvratigatlotk proved 
that thr uibinr t ia aiav>lr to oprratr, eaaily Manruvrrablr, 
taat,   and   drprndablr. 

N-OM 
W:ntrrwalion ot *1.^ Cargo Carnrr, Dri ItSl, B. 0. Kuah, 
J,   R     Dawr».   AIM »00i 

Thr pioblr« tor whu h ihi» projrit crrka a aolution ia 
thr »uiir»stul oprration ot a NJSC targo lanirr (Wraarl) tn 
Arctic    wrather    whnr    traprraturra    «ay    rrach    -bS¥ In- 
»rrvur ( irld trat a wrrr accoa^I lahcd by thr Arctic Trat 
Station during Ihr 14S0-S1 winter araaon at Ft. Barrow. 
Alaaka It     ia    loncludrd    that    whi lr    thr   wintrnzrd    M2K 
iargo larnrr ia, to datr, thr «oat au.tablr acout vrhiclr 
.uid prraonnrl carnrr availablr for uar in Antic wrathrr. 
taprovrarnla can br »adr to producr aorr drair«blr 
pn toraancr 

N-06S 

"•rtmorat ion ot Bituainous Coatinga at Cuantanaao Bay, 
Cuba, Kov 1451, 6. 1). Carprntrr. AM:iW^4. PB|S4bAl 

Thr following paprr ia an mtrria rrport ot Projrcl 
NY-S)0-001-1, Paint and Prolrctivr Coatinga. Aa part of 
thia project, thia Laboratory n mvrat igat ing the rarly 
drtrrioration ol a bituainoua coating afplird to Bdiinr 
P111 ng at Cuant anaaH> Bay, Cuba Wh 11 r a dr la i led i n- 
vratigation of thr problra haa not brrn poiaiblr «t thia 
datr, arvrral prrlist nary obsrrvations and rrcoaarndations 
havr brrn aadr Thry aay br auaaanird as followa: (1) 
rxaamation of thr original rnaarl chipped froa thr piling 
ha» indicated that the preaature deterioration was cauaed by 
thr iaproprr application of thr bituainoua coating, and (?) 
a resuae of the conditions necessary for the successful 
application ot bituamous coatings to aarine structures tn 
the tidal zone ia necessary to serve as a supplesM^nt to the 

raisting »pn 11 it al ton Aa a rrault or the above obanva- 
tiofi», the lotlowing recoaarndation» have bren sude: (1) 
prior to coating, «11 auitaira should be aandblasled and 
thoruughly dnrd, (J) at alt tiara, special precautiona 
ahoold be taken to inaurr thr application of the ■iniaua 
lila Ihukneaa rr^uiresM'ut , (1) the f laae-apraymg tectuKjue 
• t.ould br lonaiderrd as a awthod ot applying hot bituaii-oua 
coatinga in thr tidal /our, and (4) ID all caaea, coatrd 
■ uifairs should br traled for taper feet ions with an elec* 
filial f law drtn tor . 

for 
R 

M«0M 
Teat and Fvatuation of Winter ixat ion Kit Coaponenta 
Neavy Duty Oiaael kugines. Üt t 19M, |, J. Uck, J. 
Uawea, AD4100» 

The problra with whnh this rrport ia loocerned ia the 
ktailing and Operation of heavy-uuty dieael engines at low 
teaperaluira Kroa the reaulls of the test it is concluded 
that ihr wintrriaation kit toaponenta tested were, as a 
wholr, aatistattory for atarting a diesel engine at *65F but 
that krvnal BKidi f icat ions should br aadr 

N-0b7 
Kinal  Rrport,  Test  of  ISO  Cubic  Foot  Refrigerator 
(Huaaaann), Dec mi, P D. Courter, ATU09600 

The evaluation of the ISO-m-tt NuaaaaiiQ portable 
wilk-in irtngrrator tor loapliance with apecificationa la 
loiu luded All tests perforaed on the refrigerator, which 
includes cold atorage bus and detachable plug-in refriger- 
ation unit, have been aucceasfully paaaed eat' t the 
iapaiily teat with the Wisconsin air-cooled gasoline engine. 
Snue present specifications are considered adequate, it is 
t n oaaM-n.lr.i that the cold atorage box and plug-in refriger- 
ation unit as aodified, br accepted for use at advanced 
baaea of thr Navy. 

N-0t>;A 
Test   of   ISO Cubic  Foot  Kefr»gerslor  (Nuaaaaiui),  Nay  19S2,   P. 
D.   Courier 

Because ot the low capacity performance of thi^ 
refrigerator when dnvrn by the Wisionain gaaoline engine, 
it waa decided to aacertain it the vapor barrier had failed 
and aciiuaulated sK>isture and what aeasures could br effected 
to  aaaurr amisture  reaoval. 

N-ObA 
An Inveatigation ot the Conditions Necessary for CaacMflage 
in the Far Infrared. Jan 19S2, A. C. Kolb. W. L. StarV, E. 
R. St reed 

Thr potential vulnerability of the Naval abore eatab- 
liaharnt» to attack by guued aissiles haa becoae and will 
iontinue to br a aatter requiring ingenioua preparation and 
invest igst ion. Interest in this problea haa given riae to 
preliainary aludies by th:s Laboratory of the poasibility of 
passive tactical deception. A review of aoae of the liter- 
ature pertaining to recent developaenta in hoaing devicea 
tor aissiln was sude to deteraine the spectral region of 
the infraird being used by such hoaing devices and their 
liaitations. This survey has indicated the poaaibility of 
eatniding caaoufläge techmquea to the infrared (S-14 p). 
Thia repon is the result of these preliainary atudiea and 
considers the factors involved in effecting caaoufläge 
conditions. Whm a body is heated to normal amhient tea- 
peraturea, the radiation eaitted by the body will have a 
aaaiaua at about 9-10 p. The intensity of this radiation in 
the wavrlrngth interval will be dependent on the teaperature 
of the body, the aalenal of which the body is coapoaed, and 
the wavelength of radiation considered. Thus, for any 
choarn wavelength, the radiation eaitted by a body will he a 
fund ion ot the teaperature and the aaterial of the body. 
Since the hoaing device of a aiaaile detects a target by 
differences in radiation eaitted by the target and Ita 
background, then it the eaission of both the target and Xhe 
background can he sude identical for a particulalr wave- 
length, caaouf läge for that wavelength ha« then been 

N-7 



«.hirv»<l Tkii c«a br accaapliilwd ia either of IM ««ys 
tint, by kaoomt tttr irapnatuir of the t«r|«t and the 
b«c IgtouiiH, the aatrnil of Ihr t<r|«t rao b* chotrn IUCII 

that tb« ••(••loa if ttir ttmr (or botb. Secoad, by knuxing 
ihr ajimtli of the tar|*t and the backfrouad, the 
taaperaturc of Ihr targal raa b« <oatrolle4 auch that 
•■taaioa ia a|«ia the aaae for both Eiprnaratal reaulta 
■ay ladicat* that a coabiaatioa of the tvo aetboda aay be 
the aoat practical 

M-M4 
Nilirr    lall   leanaf   Stiivel.   Nar   I9S2,    K     C.    Fituiaoaa, 
Ari2M717 

The uae of (filler ball beariag avivela over a period of 
uae year by the hf Departaeat at C(C, Port Kucncae, Calif., 
ladicated that they reduce labor coata, reduce wear aad 
replaccaeat of «ire ropea, are free .torn repair or breabage 
troublea, are aafe, aad have the approval of botb operatora 
of equipaeat aad leadaea All reporta aad teata ladicate 
that the avivela are aupenor to atandard pia typea no« la 
uae It ia recoaaeaded that they be accepted aa atandard 
Navy atock  iteaa. 

H-010 
Foraaldehyde aa a Poaaible Coaponent in Catchaeat Water Froa 
Aaphalt ilua«aya, Jaa 1452, G. E. Sanford, K L. Aluabuagb, 
ATI20973«,  PIISM42 

Folla«iag the reported appearance of foraaldebyde in 
catchaeat «ater froa aaphalt ruavay at («ajalein, the 
qucatioa of ultiaate potability of catchneat water froa 
projected riumaya ia the Grand tahaaaa aroae. The current 
atudy revieva laportaat aapecta in the toxicology of 
foraaldebyde A aettaod for the invratigatioa of foraal- 
debyde ia the field haa been checked, and evidence mdicatea 
that   it  can be adapted to auch uae. 

portable boiat ia aatiafactory for coatiauoua uae on work 
within ita rating and that all the aanufacturera claiaa for 
it  are aubataatiated. 

N-074 
Teatiag of lieraacb and Niederaeyer Coapany Siren,  Jan 19)2, 
P.  D.  Courler, ATI209742 

Project haa covered the teating of the iirrn for 
coapliance with apecificationa for: (a) general workaanahip 
and operation; (b) preaervation, packaging, and packing; (c) 
radio noiae nippretiion, and (dl aound output The rraulta 
of teata indicate coapliance with packing and packaging, 
general workaanahip aad operation, and aound output, but 
noa*coapliance with preaervation and radio noiae auppreaaion 
on the airen It ia recoaaended the airen be conaidered 
acceptable only after the engine ia auitably ahielded tor 
radio noiae auppreaaion in accordance with paragraph Vb) of 
the Neaorandua of Procedure  for  thia project. 

I<-07S 
Uae   of   the   Soil   Truaa   Hark  II   in Oeteraming   the  Shearing 
Strength  Charactenatica   of   a   Saow  Cover,   Jan   19)2,  3.   J 
Weiaa, AT1209743,  PBIS4644 

Teata of the Soil Truaa Nark 2 at the US Naval Sierra 
teat aite, the Cold Weather Station of the NAVCERFLAB have 
deawnatrated the ability of thia matruaent to claaaify the 
aheanng atrength of ano« by aeana of a technique aiailar to 
tha* uaed in aoil Claaaification of the ano« cover in 
conjunction with planned quantitative vehicle aobility teata 
«ill  afford a baaia  for the analyaia of perforaance  in snow. 

N'076 
Land   Neclaaatlon,   Operation   Jangle,    (Hl,   Feb   I9S2,   C.   A. 
Leonard, Secret 

N-071 
Radio laterfereace Radlatioa Teata on an Alternating Cutrent 
Power Syatea for Autoaotive Equipaent, Jan 1952, D. I. 
Wright, ATI209739,  PBIH643 

The Leece-Neville alternating current power »yatea for 
autoaotive equipaent waa teated for radio Interference 
radiation aa a part of the current Laboratory project Thia 
atudy revealed that the ayatea aa teated haa Interference 
levela which are intolerable. Thia ayatea ahould not be 
uaed aa the pnaary power aource for coaaunication equipaent 
until the voltage regulator, which ia ahown to be the coa- 
ponent reapoaaibie for creating the interference, ia further 
developed It la recoaaended that the aaaufacturer be 
encouraged to further develop the regulator ao aa to reduce 
or eliainate thia interference prior to any further conaid- 
eratioo toward replacing presently uaed ayatea* on Navy 
vehicles. 

N-072 
Characteriatics for AC Crane Control, Apr 1952, F. L. Poole 

Electric cranes which use induction aotors and operate 
directly froa alternating-current power ayateaa have the 
advantage of low coat. However, the control of the poaitioa 
and speed of the hook on these cranes has not been good 
enough to aeet the requireaents of soae applications. In 
order to eitend the advantage of low coat to theae applica- 
tions, various ayateaa for controlling the speed of 
induction aotors hsve been devised and developed, aaking it 
now possible for crane- using auch aotors to satiafy prac- 
tically any aervice requireaent. 

N-073 
Evaluation of the Francoiat Seven Horsepower Portable Hoist, 
Jan 1952, J. C. Sena 

This final report covers the evaluation of the Fran- 
coiat 7 dp portable gasoline engine-driven hoist. Thia 
■achine ia aanufactured aad «as designed by John S. Franco, 
Redwood   City,   Calif.      It   ia   concluded  that   the  Francoiat 

N-07 7 
The   riecbanica  of Rolling  Reaiatance  of Wheela   in  Soil,  Nar 
1952, S. J. Weiss 

Anal van of the forces produced in the soil by a point 
on the periphery of a rolling wheel enablea the deteram- 
ation of the relationship between rolling reaiatance, wheel 
loading, and ainkage. The aethod of cooaidermg the tra- 
jectories of polnta on the wheel periphery aay well be 
applied to the aore general wheel problea in view of the 
acceptable eapenaental corroboration of thia analyals of 
the zero alip condition. 

N-07B 
An Investigation of the Tilley Floodlight FL-6,  Nar  1952, E. 
D.  Pettier, ATI209744 

The neceaaity for conduct of conatruction work during 
the hours of darkneas eatabltabes the requireaent for pro- 
vision of sufficient illuainatioo to working areas to 
proswte safe and efficient operation. The Tilley FL-6 
keroaene-operated floodlight projector haa been conaidered 
for this type of service. A aean reflected candlepower of 
about 5,000 baa beea claiaed for thia projector by its 
■anufacturer Teata of this unit verified the aanufsc- 
turer's clsia but slso deaonstrated ita deficienciea for use 
ia connection with night construction work, priaanly 
because of its low level of light output, its Isrge size, 
and tl.e sttendant operating difficultiea. The unit is, 
therefore,   not    recoaaended   for   the   proposed   application. 

N-079 
Further   Studiea   of Cathodic Protection Applied  to AFDL-12, 
Long Beach, Jaa H52, W. A.  Bowen 

This ia a suppleaent to N060. Cathodic protection waa 
applied to the underwater hull of the AFDL-12, a 1,000-ton 
floating drydock, on 3 Nov 1950. The inatsllstion and the 
reaults of 6 ao of protection are deacribed in Ref 1. The 
findings   for a   full  year of study of the inatallation are 
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IK.      > 

iwf.l   as  lollu«» 
t        Thr  »laplv   intlal lat lun   touittttiif ul   uur  tnwir   Iving on 
Ihr    holt»*    Mil   a    NCttltM    tufiilyini   lr«>   lh«a   I   tap    >• 
tulfuirnt   fui  protnli'«. 
.'        A 1.111 i ..ii« I    (rki    tuupua«    »h.^r I   thai   harr  airaa   ot   Ihr 
•iiirixiri    hull    l.'.i    aurlair   arlal   al   a   tatr  ul   WS  |B/*i| 
M   vi   vkilr prutritrd  at«a>   lual   r  gB/aij  It/yr 
I taiept     lot    unra(M>ilril    io«|ilrlr    »hulduwni,    Ihr    puwri 
•Jin»      ihowrij     aallalailory      irgulaliu«,      |>ri«tttin|      long 
unaltraJrif  priio«!»  hrlwrrn aontlortng aurvrys 
k       A  latH>ratory  ituily   of   paint   (oatinga uaaij on thr AfUl -1.' 
.h..*r l    littl«   irnlriiiv   for   paint   »tripping   Jur   to   the   pro- 
irrt i, i.   i .ii irni 

■ch, 
«-MO 
tngia* Starting »Mil  fnaing Syilraa,  Nar   KM, I    J. 

Thr prraaurr prlBtng ayatrtt, rmplovlng rthrr in prra- 
■ unarij lapaulra ttilh a saall aaktunt of light oil, la ron- 
. ilnr.l the aalrat, auat reliahlr drvnr fur raploying a 
starting fluid prrarntly hnown Thr report reioaaemU 
adoption of Ihr prraaurr priaing ayatra aa standard for 
itinat rui I ion ballaliona and loailudra that no further 
tratmg of thr »yatr« la desirable unless sigmtuant 
ihangea   are  sadr 

■•Ml 
Trat of a 120-fool Settion of Prestreaaed Tiaher Lightweight 
«oadway al romt Nugu lu.l riata, Det l«51, R A 
Irethenndge,  T    L    Johnalun.   ATU09US,  llii'.,t..s 

ioadway slreaaea were previoualy deleramed hy uaing 
Weslergaarda slab toraula and also hy an alternate aethod 
iitiluing f irtd-aeasured defllerliona aa a haaia of coapu- 
lation hy radius of curvature Aa a reault ol thia mvea- 
tigatio«. it la com luJed that thr haaic deaign pimciplef 
ol I'II» type of roadway are sound, and that aodidcat lona of 
thia design can he developed to perait higher load capaci- 
tiea along ihr linea propoaed in the recoanendal lona con- 
tained   in  this  report 

»■Oti 
Vlhoda  of  Concralarnl  Uaed  for Shore latabliahaent  Drfenae, 
Dar   im,   W     A.   kwen 

Naval ahore eatahl lahaents of Irr a target of pnae 
inportance in the event of an attack hy an eneay veraed in 
Ihr technii)uea of guided aitaile warfare. Four aam stages 
of defenae m*y he uaed to thwart a guided aiasile attack. 
(al the launching party aay be rrcogmted and deatroyed 
before the attack la launched, (h) the attacking aiaailea 
aay he intercepted by counter aiasilrs or < rdnancr between 
launching site and the target, (c) taitixl deception Bay be 
used to prevent recognition of, or guidance to the target, 
and (d) the target aay be araorrd or dispersed so that no 
aajor ilaaugr is done by the attaiking aiaailea. Coatidermg 
Ihr unaatiifactory asperta of thr three typea of defenae 
lust aentioaed, it would a*«* that a large part of thr 
drfentive effort ahould go into the fourth aetbod, nauely, 
tactical deception Tactical deception involve« any arans 
whereby recognition of the target by the r iray is delayed or 
prevented Jaaamg, caaouflage, decoya, and conrealaent are 
trchni<|uea to be roniidered. Concealaent as a paaaivr 
defenaivi aeaaure preauppoaea the eaisfence of detectica 
devicea controlled by the eneay. These detection devices 
aay take one of aany loras auch a» visual, photographic, 
radar, television, infrared, gravitational, aagnetic, 
rlrctroatatic,  acoustic,  or  cheaical. 

N-M3 
Ivaluation   of   the   20   gpa   Byroad   Dual   Oiaphraga  fvmf.   Nay 
ltS2,  J.  C    Sena, AT1209746 

It ia con. »uded that the Byroad puap la not equal to 
puapa now in u«e for fuel and lubricant Iransfn Iroa druaa. 
It is rnxaaendnl that the Byroad puap not be accepted aa a 
replareaent for other hand puapa now In use at construction 
battalion facilities. 

N-(M4 
I v.lu.lion    of    the   rio-King    Husiiivr    Uisplstrarnl    Notary 
Puap,  Hay   IMI,  J    C.  Sean 

It ia romluded that the aanufailitrer'a laimga «ad 
ilaiaa for aa taproved type of fuel traaafer piay have been 
verified It ia recoaaeaded that the aodiftcatioaa listed 
in this report be incorporated in a prototype audrl flu-King 
puap aad that this prototype be putchaaed tor daal «val- 
uation by  the Laboratory 

N-O«^ 
An   Inveat igation   into   the   Uae   of   Conducting   Lubnraata   of 
Shaft-Bearing   Noiar,   Apr   1«S2,   A     H     Intrator,   AT12M747, 
PtlMMt 

Radio mlrilnrntr has been observed to originate in 
ihr ahaft-beanng area of auae rotating aachiaery and waa 
attributed to erratic diacharge through the abaft lubncaat 
ul the atatic charge developed betwaea the »hall «ad 
hearing Provision for a low lapedance path between the 
shaft Mid bearing would prevent the ih»igr buildup «nd 
rlialn« e this type of interference. A laboratory teat 
setup waa designed to study the effectIvenaaa of varloua 
londucting lubncanta in reducing auch laterterence. Moo« 
of the lubricant» teated offered a aufticiently low 
lapedance path for coaplete eliamatioa of the aoiae vol- 
lagea, although the graphite greaae aiature» did lower thr 
aeaaurable noi»c »narwhal There waa no aigaificant pec- 
foraancr diflrrencr between the vanou« graphite lubncaata 
tr»ted Nolykotr (aolybdenua diai'lphide) lubncanta werr 
ineffective in reducing the interference aad actually 
rahibitrd negative i|ualitie» in that greater noiar Irvrl» 
were obaerved during it« uae than when a conventional iion- 
londuiting grraae wa» uaed. It was concluded that ealy a 
poaitive ahaft-beanng cont'd, aa ottered by a bruah or 
slip ring, ran provide a aufticieatly low lapedance path for 
coaplete  reduction of  the noiae voltage» 

N-OBb 
Inveat igation of Glarr Problaa, Building .'SI, San Fraactaco 
Naval Shipyard, Apr 1«S2, 0 B. Wright. ATI20«74S, PB1}**47 

The mveatigation wa« conducted on 21 Nar 1952, which 
waa a aunny day with a clear bright »ky aad waa, thrrrlorr. 
very conducive to «ny glare roaditlona that sight have been 
preaeot 

N-0S7 
Study    of    Interior    Lining»   to<.    20-lt   by   4«-tt    Standard 
Arch-Rib Building»,  Nay 19)2,  J.  I.  Schro«d«r 

It w«« found froa theae leata that either typ« of Upaoa 
panel waa both econoaical and aatiafactory when a painted 
»urfar* wa» de»ired. Upaon plain board waa econoaical for 
an unpainted aurtace but would not give aatiafactory »rrvice 
ualea« painted. It wa» inoaarndrd that both type« of Upaoa 
panel« be conaidered, in conjunction with the Upaon lining 
plan,  when a  painted aurtace is dr»irrJ 

N-088 
Final Report, Cold Heather Tr»i of Water Carrier, Nark II at 
the Arctic Teat Station, Point Barrow, Alaaka, Nay 1952, R. 
D   Hill, A.   J.  Aaeel, C.  A.   Lronard,  ADS69404 

The Water Carnar Nark 11, 500-gal rapacity, wa« tratrd 
at thr U.S. Naval Arctic T«at Station during th« 1951-1952 
t«at •••«on to doteniae its auitability for the tr«a«par- 
tation of wain under sever« Arctic condition». Th« per- 
loraaucr aad adrijuacy of th« c«rrt«r, pot burnrr, flu« pip« 
hraling •yat«a, puap, and rnginr were drlrnainrd Thr trat a 
•howrd that the puap engine, the pot burner, «nd th« flu« 
pipe heating ayaten were inadequate tor Arctic conditioaa. 
The water tank and the puap were found auitable. 

G 
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N-0<9 
Low-Tcaperatur« Craoking Tcitt of the Unlveriity of Muhiftn 
Exprriwntal  Battery, Hay  1942, J.  C.  Senn,  ADSSSJ4 

rhli report covera evaluatioa of an experlaental, 
laboratory aaaple, lead-actd autoaotlve battery developed 
for the Any BUORD by the lotveralty of Ntchi|aa for eitreae 
lo«-t.aaperature uae. Coaiuriaoa ia aade to the Delco frigid 
battery recently accepted by BUDOCKS at an intrn» atandard 
for Arctic uae. It it, concluded that the Univeralty of 
Hlchiiao battery can be expected to have a lowteaperature 
perfonaance equal to or posaibly better than the perforaance 
of the Delco frigid battery. 

N-090 - Not publiahed 

■•Ml 
Evaluatioa of  the Ku-Natic  Safety Check Valve, Nay 1952, J. 
C.  Sean 

Thii report covera evaluatioa of the Mu-Hatic aafety 
check valve, naaufactuied by the Nu-Valve Corporation, San 
Fraaciaco, Calif. It ia coacluded that, although tbia valve 
afforda protection agaioat brake line failure, it increaaea 
noraal braking iiatancea beyond aafe valuea. It ia 
recoaaended that Nu-Natic safety check valvea not be 
accepted for uae oo coaatructioo battalion equipaent. 

N-092 
Service   Teata   of   the  Ori-Fluah  Cloaet  at   the  Sierra  Test 
Site, Jun  1952,  W. I.  Nehlaeo, ATI2O97S0 

The Han Coapaay Dri-Flush Closet was subjected to 
service teata at the Sierra test site during Jao aad Feb 
1952. Tbia cloaet failed to operate astisfactorily and also 
proved to be unsanitary. No further uae or developaent of 
the cloaet is planned under the Polsr Csap Sanitation 
Project. 

of withstanding high, relatively long duration, blaat 
preaaures with a structure that is neither oassive nor 
uneconoaiical. Further, it is possible that certain types of 
esisting building fraaea auy be aade blast-resistant through 
substitutioa of the panel deacribed for standard wall and 
roof panels. 

N-096 

Hacchi Structural Slab Syst», Nay 1952, J. R. Allgood, 
ATI209752 

Analysis of the recoaaended design aaauaptiona, which 
«re baaed on the use of an equivalent unit section, in- 
dicated that detailed conaideration be given to the shear 
resisting properties of the Hacchi slab. Four slabs, 
designed to fail in ahear, were teated fro« which it waa 
observed that the diagonal tension resistance of the Hacchi 
alab is coaparatively low. Brief consideration was given to 
the econoaic poasibilitiea of the Nacchi slab, and it was 
shown that where a ceiling is a desired or required charac- 
teriatic of a atructural floor or roof that the Nacchi alab 
is coapetitive with the Pan systea slab. 

N-097 

Preliainary Tens and Stress Analysis of a Preatressed 
Tiaber and a ; lyvood Lightweight Roadway, Hay 1952, R. K. 
Steele, A. J. Anderson, ATI209753 

Twenty feet each of prestrt sed tiaber and hollow-core 
plywood roadwaya were subjected U field teata to deteraine 
their suitability in traversing aesifluid areaa of anderste 
bearing capacity. Roadway atresaes were deterained uaing 
Westergaard'a slab forauls snd, alternatively, through use 
of the field-aeaaured radiua of curvature. 

As a reault of this investigation, it is concluded that 
the bMic design principles eabodied in these roadwaya are 
sound and that roadways csn be developed with higher load 
capacities. 

M-093 
Interia Report Field Teats of Cold Westher Lubricants and 
Hydraulic Fluids, Jun 19S2, E. J. Beck, AD55532L 

Lubricants developed for war« weather uae are, ia 
general, unsatistsctory at very low teapcraturea. Special 
low-teaperature lubricanta and hydraulic fluids have, aince 
1947, been under field test in construction battalion 
equipaent at the Arctic Teat Station, Point Barrow, Alaska. 
Types of products tested have been (1) craakcaae lubricanta, 
(2) hydraulic fluids, (3) greases, and (4) gear oils. 
Products satiafartory to -45F in all classifications ex- 
cepting craakcaae lubricants have been tested. 

.nd Toboggan at Point 
, A. J. Aaeel, A. B. 

N-098 
Perforsunce Tests of s Toboggsn S i 
Barrow, Alssks, Aug 1952, R. D. h 
Brück, AIM3004 

A curved bow, steel frsae toboggsn with V-shsped keels 
wss fsbricsted and in-aervice teated at the Arctic Teat 
Station, Point Barrow, Alaaka, during the 1951-52 winter 
teat aeason. Siaultsneously, s toboggsn sled identicsl to 
the one described sbove but having 8-in. high box runners 
was slso in-service tested. Both iteas of equipaent stood 
up well under routine use sround the bsse caap and on the 
trail, requiring ainor aaintenance work only. 

N-094 

Perforaance Teata of an Aeroil 7T8 Portable Snow Heiter at 
the Sierra Teat Site aad Port Hueneae, Jun 1952, A. B. Brück 

A apecial aodcl Aeroil 7T8 kettle, having a capacity of 
175 gal of liquid, waa adapted aa a snow aelter sad two 
stsadsrd Aeroil torches 13TS with aiae differeat sixed 
buraer plugs for kerosene, gasoline, or Arctic diesel fuel 
were evsluated to deteraine their sdequacy. Noxxle effi- 
ciency teata were conducted at the U.S. Navy Sierra teat 
aite, Crestview Lodge, Bishop, Calif., and at Port Hueneae, 
Calif., in aa atteapt to deteraine the aoat efficient nozzle 
slxe for each of the three types of fuels. Unfavorable 
cliaatic conditions allowed only very Halted la-service 
tests sad uae of oae type of fuel ia the tests at Bishop, 
Calif. It waa found by teats that the 7T8 snow aelter is s 
suitable unit for the production of water for a lOO-aan caap 
at a figure of 10 gal/aao/day. 

N-095 
Design of a Protective Panel  for Atoalc Blaat (U), Hay 1952, 
R. X. Steele 

Designing a structure to withstand atoaic blast hss 
posed soae of the aoat interesting probleas to structursl 
engineers.    This note presents s new approach to the problea 

N-099 
Interia Report: Water Purificatioo Equipaent, Jul 1952, J. 
S. Williaaa 

To develop a stsndardized deaign for a 25-gpa water 
purificatioo unit, several prototype models were atudied. 
These aodels were furnished by their respective aanufac- 
turers with only one stipulation, the unit ahould be capable 
of producing the required aaount and quality of water. No 
liaitationa were placed on physical design. The purpose of 
the test wss to select froa the aodels subaitted, the 
superior featu -s of esch snd to coabine these, if possible, 
into a coaplete unit. With this theoreticsl unit aa a 
basis, a new set of specificstions will be written. 

N-100 
Interia Report Test of Oxslid Printer-Developer, Jul 1952, 
R. G. Fitzsiaona 

Teata were conducted on an Oxalid printer-developer. 
The teat «odd was an experiaental 30-in. suchine with end 
covera, doora, and burner duct aaseabliea siailsr to those 
of the Oxalid OH model. The unit waa tested for its adapt- 
ability to advanced baae uae with two objectivea in view: 
(1) check of physical chsrscteristics including ease of 
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, 
üprration, Mintraantp, jnd »p«rp parti rrquirpd, and i/i 
dtlrratiMtion of the beat typra of arniitized paprra to be 
uaed at  advanced baaea. 

N-101 
Teat   of   All-Purpoae  Crawler   Track   Mounted   on  0-b  Tractor, 
Dec  19)2, A.  C.  Schlee 

The purpoae of thia project waa to invettigate the 
deaign ol an all-purpoae crawler track, to develop the 
reaultinf deaign into a working aodel, and to teat the aodel 
under  all  conditiona norsallyawt   in the field. 

The final phaae of the teat waa conducted with a 
Caterpillar, aodel D-S tractor, with aoditied tracka. After 
perforaing teata in vanoua typea of terrain il waa con- 
cluded that the deaign of the all-purpoae track ia not 
practical  for uae by the Navy. 

11-102 
Cold  Weather  Trail  and  Livability  teat of Nark III  Wanigan, 
Jul  1952, R.  D.  Hill, A.   J.  Aaeel,  A.   B.  Brück 

The Nark 111 wanigan waa deaigned to provide coaplete 
■etaing and billeting facilitiea for a aled crew or a »null 
group of sen on detached duty. During the 1950-51 teat 
aeaaon, the eaae of erection an>i the auitabillty of the 
wanigan aa aobile living quartera waa deteraunrd at the 
Arctic Teat Station. Baaed on the interia report written 
after the coapletion of thia phaae of the teat, a reviaed 
lilt of collateral enuipaent waa drawn up and a new interior 
layout waa deaigned. The tnala conducted during the 
1951-52 aeaaon, which are diacuaaed in thia note, deterained 
the auitabillty of the new collateral equipaent and interior 
layout of the Nark III wanigan in providing aatiafactory 
aobile  living quartera. 

N-103 
Protective   Coatinga   for  Steel   Tank  Extenora,   Jul   1952,  C. 
D. Carpenter, W.  L.  Starr,  ATI209?58 

The purpoae of thia project ia to deteraine whether a 
white or an aluainua paint ia aore econoaically deiirable aa 
a atorage tank coating. The problem originated when exper- 
iaental teata of the Shell Oil Coapany found that white 
painta reduced evaporation loaaea with aubstantial financial 
aavinga. In aaking thia evaluation, four factora were 
conaidered: (1) reflectance of aolar radiation, (2) dura- 
bility, (1) appearance, and (4) initial coat. An inveati- 
gation of the available experiaental data found white painta 
to be auperior in reflectance but inferior in durability and 
appearance. The initial coat per aquare ft waa found to be 
approxiaMtely the aaae for both typea of paint. It waa 
concluded that in the atorage of volatile aolventa aub- 
atantial aavinga could be gained by uaing exterior white 
painta. However, in the atorage of crude oila, aluainur 
painta have been found to be aore auitable became of their 
auperior durability. 

N-104 
Electrolytic Deruating, Nar 1952, D. S. Cleaetaon, L. J. 
Hruaovaky, H. L. Gotoff, J. P. Hall, ATI209759 

The purpoae of thia work waa to deteraine the optiau« 
conditiona for econoaical operation. Noat efficient 
deacaling waa achieved when the operation waa perforaed in 
two atepa. In the firat atep, aeawater waa uaed aa the 
electrolyte while the red rust waa being reaoved. Acid waa 
added for the aecond atep and the proceaa continued until a 
clean surface resulted. 

N-106 
Uil-Sli<k Reaoval   by the  Absorption  Method, Aug 1952, t.  J. 
Weiaa,   C.  W.  Davia,  ATI20976I,  PBI54648 

An oil-slick reaoval aacbine eaploying an endleaa felt 
belt waa deaigned and conatructed by the NAVCERELAt, Port 
Hueneae, Calif. Operational teata of thia aachine have 
deiaonatrated that thia sn-ihod of utilizing the abaorption 
characteriatica of felt la not an effective aanner of 
oil-alick reaoval, priaarily becauae the wave action act up 
by paaaing water-borne traffic cauaea aurging of the belt 
and repulaion of the oil alick. No further action ia 
reroaBended. 

N-107 
Traction   Teata    in   Snow   at   the   Sierra   Teat   Site,   Feb-Nar 
1952,  Nar  1952,  S.   J.  Weiaa, AD56aoi 

On the oaaia of quantitative field tealing in the 
liaited environaental condition of the Laboratory'a. ano« 
teat aite, it waa deaonatrated that the Tucker Sno-Cat No. 
443, although weighing leaa than the N29C (Weaael) waa able 
to develep the greater drawbar pull. Thia relative per- 
foraance can be explained by the greater track contact area 
utilizing the cohevive coaponent of the anow ahear atrength. 
Atteapta to predict the perforaance of these vehiclea by 
■eana of the aoil truss, an exploratory trafficability 
inatruaent developed by the Laboratory, have deaonatrated 
that the initial anow ahear atrength aeaaured by thia 
inatruaent is not as directly indicative of the tractive 
effort developed by a tracked vehicle aa ia the correa- 
ponding aeaaureaent in aandy aoila. It ia believed that the 
collapae in anow atrurture and atrength aubaequent to its 
initial loading prerludea the use of thia inatruaent in ita 
present fora for the direct evaluation of tractive perfor- 
aance that has been applied in the caae of theae aoila. The 
coaparatively high initial atatic atrength of the anow as 
roapared with that after the collapae of atrurture ia pro- 
posed aa  a poasible  field of exploitation. 

N-lOB 
Evaluation    of   Dieael   Driven   Pile    Haaer    (Syntron   Nodel 
1417),  Aug  1952, R.   J.  Lowe,  K.  C.  Towne 

.he dieael pile haaaer, aodel no. 1417, ia a aelf- 
cuntained, free-piaton, coapreasion ignition unit, operating 
on a two-cycle principle. The raa weighs 5,400 lb, and the 
haaaer ha« a total «wight of 11,000 lb. The Syntron haaaer 
with a 5,400 lb raa will drive siailar wooden pilea twice aa 
faat aa a conventional haaaer with a 3,000-lb raa. However, 
due to aeveral «Mchanual and deaign failures preaently 
found in the haaaer, it is not reroasaended for advanced baae 
uae. It ia recoaaended that the Syntron dieael pile haaaer 
be nodifled aa described in the body of thia report and that 
further evaluation teats be aade to prepare a unit of thia 
type for advanced baae use. 

N-109 
Pontoon   Tie-Rod   Yoke,   Aug   1952,   F.   N.   Ledoux,   ATI209763, 
PB154649 

The O in C of the CONUS Detachawnt, Aaphibioua Con- 
struction Battalion One, U.S. Naval Aaphibioua Baae, 
Coronado, San Diego, Calif., requested the NAVCERELAB to 
teat experiaKntal type pontoon yokea, A-14-X1 and AX-2, to 
deteraine the relative strengths aa coapared with the 
standard yoke, A-14. It waa requeated that the yokea be 
teated in tenaion and that the load be applied by A-10 bolts 
in a aanner correaponding to their noraal arrangeaent in a 
pontoon at ring. 

N-105 
Ingeraoll-Rand  lapartoul.  Model  34U,  Jul   1952,  A.  G.  Schlee, 
ATI20976O 

All teata indicate that the tool ia auitable for the 
intended purpoaea, and would be a valuable addition to heavy 
repair kita. It is recoaaended that the tool be accepted 
for heavy conatruction equipaent repair and aaintenance and 
that it be added to standard battalion allowances PI and 
PIA. 

N-110 
Ventilation Study of a 20-ft by 48-ft Quooaet-Type Building, 
Aug 1952,  K.   B. Edwarda, W. Vieaaaan,  ATI209764 

An analytical investigation waa aade of the air 
requireaent« for a 20 by 48-ft quonaet-type building. Thia 
building, deaigned for 16 aen in teaperate cliaatea, waa 
found to require 3.16 air changes/hr, or 400 cfa when the 
differential   temperature  of   inaide  and   outaide  air   ia   10F 
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•nil IK» «iml ¥»to>itv i« ^ •<••> ••*! «holt pri ti*iU ol no 
«tn>l, Ih» «•«lllalia« ivit»* ahoul-l >•«• .1r»i|..r.t t« pfMt4i « 
■ iniaua «I l.'K . i> Tfili .>ii • .'ii I>T It'll .|ii,'ii»fi IY|V 

huiUling K«vi«g out tf-tn «»of VM%tlM*l »itfc kttMlitM 
|«l*i» •»»•* «.U^ttatr «n inlftkr lrtuv«l» \n Ihr lo«*i |>anrla of 
Ihr I<>I»II titilltal* ih«l n.tr «i«iti<«« ii»r.l ni'l '■<■ ><|trial<\r in 
lr«|>»i*<* iltMWl Iml »iii.t.i». itial i an ii|<rn «»ul<t |<i»vt>lf 
• gamtt ««Ivana NaitllMI whi«l> «MV H» »i)t#i irni»«! tn Ihr 
travat«I»  •••«• 

N in 
ftaltainai« '•lu.iir» ol th» l1«» of ('imiial» «■ ■ .Uikrttni 
l.ini.l |«| liabai filva, *u| l<i\;> 1 I MillMI, 
MIMttU, NtMttt 

tSir ol IK« fioblr»* irtxIiiU hi ougKl lo Ihr alirnlion 
«1 miHH Ks lhitm|K |iaiioili( «uivrya of iKr ionililt««n .-l 
«alailionl laittiliaa ta Ihr ia<)uii#aMnl fM lapair ■■• 
laKahl I flat ion ot iKoaa aliutlmaa iHlr of Ihr «a|oi « auara 
loi i«tn«rin la ih« iU«a|r lo I ishn (>tlin| allithnlrtl lo Ihr 
•aiinr hoin Thia ir|>t>il tonaiilna IKr Iraaihitity of 
irhahl I tl al ion ol iu« K alMttliilra hv faihrlmg Ihr ui.livi 
iluat |M l»a wtlh toniirlr Thr toal of amh «««Ik la t1r|irn- 
.Irnt «i»oo tontliliona al Ihr ailr an«l ii|«oii ihr tarlKotl uar«! 
In aituat |iiaillir Ihr toal haa tangrtl lin« $a 00 It 
)U DO'I tnral of filr Aa «iiimallv »ullmril, Ihr lahoi- 
alory ««a lo iimral igair ami ilnrrainr Ihr akial rion»ai>al 
■rlhoil    «I     laikrling   I ishn    iMlra Hovrvn ,    fiimU    «rir 
liailr<l, anil no firU Irala vrir unilriiahrn A lilnaluir 
auivrv «raa ftatlr ol Ihr aiihfril, and Ihia lr«hniial nolr 
aianaiiara  Ihr prilmrnl   <U< a  fin« lhal   aranh 

Nil) 
Aliaamua    Foil     aa    a    Rmtftni   Natrtial,    Au(    ixv.',    K     N 
Nrllhrtt.  I'    R    rirhni,   MI.,iW>r. 

I« oi.fri lo ilrlnvinr Ihr auitahiltlv nl 0 OOa-in - 
iKuk Mhoaril alMiniw loi\ aa a tool ia|<|<in(, antinna ol 
IKr im't ol an ratalmg alnuluir al IKr foi«ri Ni H . 
Soloaona, N.I , «rir irauita>r.t oilh ainglr y\\ aluaim» 
lall, Ihirr-ply aluatnua loll, an<l > ttnvrnl lonal aaphali anil 
liavrl 

11 «aa louml lhal Ihr unit io«l of iramtaiinK Ihr 
vauoua tool Iral aril tona «aa houl Ihr aaar lor Ihr 
ain(lr-|i|y aloaiuo« toil «ml Ihr «a|<hall ami (lavrl, ami 
aboul M>\ hi|hrt toi Ihr Ihirr |ilv aliaamua lull ruof 
rhrirloir, on a alilillv >oai haaia, Ihr ain(lr-|<lv aluaiiina 
loll >o«H>aira vn« favoiahly «ilh a«|«hall ami giavrl ami la 
lonaiilviahlv llghlai Ihr »>|<riirn<r ami rrrlnrmr ol IKr 
«onliatloi ami availahililv ol Mlniala mulil, of louiar, 
hr Ihr ilniilm) lailma in ohiamint an laalallalion al 
•iniaiM i-oal Data "M. -A li>« liir Ihrnuil |<riloi«amr 
Irala imlualr lhal Ihr lra|<rialiiira umln Ihr iool «rir 
Iraa «nh Ih« atn|lr'|ily aliMimii toil amlair than with Ihr 
lKirr-|<lv toil auila>r ami that tr«^<riaiiiira «ri« Ih« 
Ki|h«at   iin>l«i   Ihr aa|>hall   ami (lavrl   trat  arttion 

Nil« 
I'laaailixl     Tillr. 
Aluahaugh,  ilriirt 

Au«    l<>^;. 0onal>laon,     K      I 

N-1U 
Mo.lilir.l Amlrraon-Nlihola  lomn  Wr.l«r  I'onnvitoi  loi   Pontoon 
teMMtM.   till  IMIi  K    I'    To«n« 

Hi« voin«i w«il|« (onn«itoi , «huh la han.llr.l «a on« 
fir»«, .onaiaia ol Ih««« (iitmipal paila Ih« haar 
aaarahlv, a I««, ami a ahor Opnation la ai ii«|>liahril hv 
lolatlo. ol Ihr .a» «huh »r.l»ra th« haar aaarahlv ajamai 
Ihr pontoon anglr >r.l|r hai ami Ihr ahor againat Ihr pontoon 
«»il|r (in.lr Thr torn«! ««<lt« ionii«itoi la amtahlr lot 
a<l«plion il MitllMttMN <lraiiih««l in Ihr ho,!» ol Ih« 
rrpoil   ai« ai ioapliah«il. 

1 tun 4 loi , 
Ml   . h «• 
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N   \\\ 
i HI f i ta    Nr«-.! t     »..'.In     I .>. i «I-1 r    In« inn «I <M ,    \uk 
{'*■■ i,   *i     i.     FltlttaMMi   ^     A      Ivmfv 

Thr M>0 Ih-tApatitv RiuU l-U * I' p«rtiM9 IM( 
l-ii i 11 by ' hr (•otlri In« iIIPi «It*i i >< , ^ hit «go, 
lrttr<t loi ttW«n«f>tl h4iv »tie »\ Ihr NAVi MM Ah 
i tun «loi >li it not o|irt «ir •( i«tril ia|t«iilv al 
«Ini tug I hr I rtl , «II hough , on ■■«! In lo«ilii, Ihr \ 
«•* riirMrnl wilh litllr »»«thr *ii.l ott.M Nowrvn , 
(«Urtl ■ttutluially hrloir «II Intl wnr r«^l«1 
»•nil , «a inrirnl ly t «mil IU« irtl, 11 not i n \*m* 
«ilvaiur«!  h««r 01   ^ol«i   > a«)-  •«ntt«t|oii  HM 

Nil* 
ttiul   Mrpoil   on   Tr«! lug   «ml  tvahiation o|   Aiil«t««lii 
(iMM|Mr««rtt   An    Hoftr   lou^ling»,   A|M    l*)Ntt   M     Q     fi 

Trvl ■   wrir   . .'M.IM. I r,l   on   t imi)<i« ■•.• ,1   §\%   haat   i 
r.|in |'|.r.*     With     «lit aH»«! I I      t til     ol I     «h I A h    «Oil I il    |M rVrill 

lii'».- 111'* «hilling whrn i hr «onnr« I ion wi« hit^rn 
iii>lii«trt1 th«l Ihr MV ol «IIIOMIIA «ut oil I vpr i 
(oi uar on ■ oojii ratnl an hoar, ua ing 4% (« ) ,'0 
rnturlv Irsaihlr, «htl rliiBin«tril ilangna inhnrni 
■ lantUitl I wra ol •oii|i|(nga ilur to hoar wht|* whrn 
ta an tilrnt «I U htokrn 

N \\y 

tVvrlo|«rnt «nil Kvatuatton ol NlUt tUUon Arctli h«tr 
i«litrt.   M*ifc   III,    lut   LtSS,    l    C    Srnn 

Vhr v«(ri * ai I in NK 1 w«« tn«tlrt|ii«lr|\ pr«l*i If 
«g«inat lirrtmg, atiuiluial «hoik. «n>l tnr «U««gr, «tut w« 
loo hulhv «n>1 hr«vv I«| >lu|i|Mii|i VrWMtty Vhr Ik II ««iiir 
w«a a«li«l«iloiv ■! i o» 1 m * M \ . hut t hr hral tng ayalrfli w« 
iinauitr«!     to    thr     itgoia    ol    An It«     opnaliona ■•wplrl 
irpoita M tlirar ««iitria «ir givrn in A T S llr|>Ml W«ir 
(«ntn. Ai.tiA vli-A' HA) 010 tHU> «(«tr.l I; A|M mO «n 
NAViVK^Uh TrihniA«! Nolr N OU, C«U Wrathn Trat o| hair 
i«iitn. Maid 11, .Utr.l I Nay tftl Vhta tr|ioii «ovn 
luilhn ilrvrlo|MKrnt •! «>«lri («lima anil Irala p*rl*iw4 ■ 
Ihr   f|«ih   HI   unit    «t    thr  Sim«   trat   aitr   >liti mg   Ihr  «mir 
oi ini-$s 

N   1U 
Wintn i a«l ion   ol    Int n nat ion«l   Haivratri   TIV M   Tiaitoi,   (HI 
mi,   K    N    Mill.   A     1    Aarrt.   J    N    t>«wra 

A wmtn if «t ion kit w«a («hiti«trtl hy Intnnat lonal 
H«ivr«tn i -Ma^anv loi « t9*l4 t I«I toi in ««toitUmr with 
■ l«ri it ii at ion« givr» hy thr lahoiatoiy, umln Tiofrit N^ 
Oi; IN« I; Thi« piotri t w«« umln talirn to rvaluatr Ihr 
nartulnraa Im Anln «iprialion of Ihr loMowing wiuln 
i»«t ion hit > oiai^onriil • \»\ rngmr « ool«nt hrat n a, ih) 
o|iri«loi'« iah, ill rngmr rmloauir, {4) irftrkg «o«l tiaik 
«uraaoiira,   aiitl   tp>   rnginr  |M iiauig  «yalr« 

H   ll'i       Not   TuhliahrAl 

N-I;O 
Inlni»  hr|ioil,   rntoi^Himr   TraU   ol   low  Hr.»  Vtailn.   hoilrl 
A  10t   Nov   14%;,   A    Ü     Sihlrr 

Thr l,«hoi«loiv tratrtl thr Staufln lo« hr«! tiailn to 
.Utrianur thr ««la|t| ahi 1 ity ol thr unit lot t i«na|«oi t mg 
•atn lala «ml ri)iti|tiarnt in «tlv«iu r«! h«ar «iraa It w«a 
(lit t hr i i r^urat r .1 t hat t hr 1 «hoi at oi y «Irt r i«i nr 11 I hr 
a.h aulagra ol a 11ght low hr«!, opnatnl r«ono«iii«l ly «ml 
a|i»>ri1ily, outvngh« ita ilia«(lv«nt «gr o| not hnng «hlr to 
h«ul  hravy  loa«U 

N  W1 
Kvahiat ion     ol      thr     Allia  i'h«l*ri«     Noilrl     Hl>  .'»,«-    Tta« toi 
loatln.   Nov  14%; t   A    0    ftihUr 

rnfonaanir Irala with thr tiaitoi toailn wnr i on 
ttiutrd al thr l.ahoialoiy «ml al Ihr Roar Vrllry trat aitv, 
«ml    it a    «ilaptahi 1 tlv    lor    Navy    nar   «lrln«iinr«l        Trat mg 
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iiivrird 4 prilotl ol ISO hi •! upnatioti untln villnl tondl- 
tiuna Thr unit upffratrd «at i*t«i lot i ly in ilty tntlt hut 
had ilitluuKy negotiating w* t, anidily trtrain Thia waa ilur 
to thr MCVMltM wright ol Ihr unit aa wrll aa to Ihr uar ot 
atrrrt 1-4.U malratl ol giouanrd tiatha Thr unit la huth 
■r(haniia)ly and atiuttuially ailrqualr, anil aamtrnantr and 
irpaira air lonaidrrrit nrgllglhlr Howrvrr ( hrt auar nf tin 
racraaivr wright , it la not rnoiwrndril aa an all-purpoar, 
hravy-iluty tiaitoi luadn lor adoption within th' Navy 
aupply  ayatra. 

11-122 
Firpaiatmn    and     Froprrtira    ol    a    4\    Sodiua    Hypoihlorllr 
Solution,  Nov  int,  N    H    Dnnaldaon,  t.    K    Holdrn 

Aa a part ol a atudy ol AW, HW, and TW drtontamnat ion, 
draignrd to mirraar rlfr«tivrnraa and dnrraar dollar 
raprndlturr, Prn|rrt NY 100-010 drala with thr drvrloparnt 
ol a lirld drvur rapahlr ol drlivrring alkallnr HW- and 
rw-driontaannat ing aululiona with a *t «vallablr ihlnrlnr 
lontrnt Prior     to    thr     initiation    ol     atudira     in    thla 
Lahoratnry, Wallair and Tirrnan, undn tonlrait with NtlDOCKS 
londuitrd rrrtaln raploratory atudira on thr injrrtinn nl 
ihlotinr into aodiiw larhonatr and aodiuai hydroaidr atrrasa 
on hoth a lahoratory and pilot-plant at air. Initial atudira 
hy thla lahoiatory dral with thr piai 111 ahl 11 ty ol piodurlng 
4% availahlr ihlonnr aolution by injrct tng rhlorinr into 
aodiuai larhonatr Irrd atrra« in acrnrdanrr with thr 
rrqulrravnta ol Phaar I ol (hia probln Though thr aunu- 
larturr ol aodiiM hypothlontr Iro« aodiiM hydroaldr and 
ihlorinr haa for yrara brrn rarnrd out undrr rontrollrd 
londiliona on an induatnal aralr, litllr haa brrn rrportrd 
mi thr uar ol aodiuai rarbonatr aa thr alkalinr Irrd lor aurh 
a pro« raa 

N-121 
Trata   on   200   gph   Clravn-Rrooka   Dial 11 tat ion   Unit,   Produi- 
tlor:   Nodrl   (■.•ii hi   Sra  Watrr   Rnduramr  Trat),   Nov   I^S.',   J 
S    Williaaia,  ATWOtHk 

A   '.'n In   run  on  ara  w^trr  waa   alarlrd  on  .'S Mar  IIS.' 
Thr   trat   waa   trminatrd   altn   10\  br   to  Mhr   rona  lor  thr 
ns-gph unit  whuh  larnrd a  high ptionty.     Thr tapaiity and 
rtonoaiy  wrrr  high   rnough   at    thia  tIMr  to prrt ludr  any doubt 
that   apr> iluat lona  rould br airl   lor   720 hr 

N-I2A 
Split-End Rranng Pilr, Jan mi. II. W Stoll, ATI209775 

Thr throry ol thr aplit-rnd pilr aa drvrlnprd by thr 
wntrr rntalla driving thr pilr to a dralrrd drptb and tbrn 
Ilaring thr tip to inrrraar thr rnd branng arra. Kaarn- 
t tally, thr lunrtlon of aurh a drvirr la to aihirvr a 
■aaiaHaa o( rllrrtivr rnd braring arra with a ■iniam« ol 
rri|uirrd driving rlfort. That aurh a driving and llaiing 
prorrdurr la Iraaiblr waa draonatratrd in a prrvioua invra- 
tigation ol a aoil anrhor Madr ot 2-in.-diaa pipr. Whrn thr 
load on thr apllt-rnd pilr waa drrrraard Iroa 20,000 to 
10,000 lb, thr rnovrry Bovrarnt ol thr pilr and aand waa 
» 0."> in In caar ol thr R-in -diaa diak, a load drrrraar 
Iroa I,Mio to 1,700 lb rraultrd in a rrrovrry ol 0.017 In. 
Though no pull-out trata wrrr prrlorard in thia invratiga- 
tion, thr apllt-rnd pilr would br Inhrrrntly auprrior to thr 
ordinary braring pilr in rraiating upward forrra 

N-m 
Nrating Arctic Huta,  Jan  l^M.  S.  liilra,  K    F.   Law 

Rrporta ol oprrationa in polar arraa raphaaltra thr 
madrquacy ol prrarnt arthoda ol brating pcraonnrl living 
quartrra. Thr purpoa« of thia invratigation waa to 
ratabliah dralgn rritrria and rquiparnt aprrifiratlona lor 
Arctic brating ayatraa and to drvrlop a hvating ayatra that 
will (1) ainiainr traprraturr alrat ifirat Ion, (2) atart 
raaily in -fit traprratjrra, (3) oprratr with aoar drgrrr of 
rffirirnty in thr rvrnt of a powrr failurr, and (4) br 
lightwright,     ruggrd,     and     innprnalvr Froa    thr    trat 
rraulta,    it    waa    ronrludrd    that    Ihr   aoat    rffrrtivr   hrat 

diatrlbution would b» providrd by a brating ayatra ton- 
taining two Mi.ddti ltu/hr, radiant-lypr, oil-tlrrd apar* 
hratrra in loabmatlon with two .'.SOU cfa, pioprlln lypr 
1 nling fana  localrd over thr h*«t*ra. 

N-126 
Cathodlr   Protnlion   Studlra   on  Drydorb  Hulla,   Nov   IfM-Nov 
l«S2,  Jan  IIS),  W    A    Nowrn,  P    H.  Cranl,  ATI2M77« 

During thr 12-ao prriod of Nuv 1«M to Nov )1V. 
latbodit protnlion »yatra« wrrr inatallrd on thr AFDI-4, a 
7-ar<'tion drydoik, and thr "Mil, .'d. a 1,000 ton drydork. 
Togrthrr with thr AFDL-12 ayatra inatallrd in Nov mo, thr 
undrrwalrr hulla ol ihirr ahlpa arr rathodiratly protrrtrd 
and arrvr in a atudy to drtrrainr (a) rrlattvr rllu irmira 
and toata of thr aagnralua and grapbitr anod» ayatraa, (b) 
influrnrr rtfrrt« of nrighboring indrprndrnt drydork aya- 
traa, and (1) a aolution to thr problraa of aulliplr hulla 
in a  toaaon ayatra 

N-127 
Drtrraining  Rrflntion  Corffirlrnta  hy  Nultiplr  Rrflrctlon, 
Jan  1«M,  W.  A.   Rowrn,  D.   R.  Wright 

A aulliplr rrflrrtion arthod lor drtrraining thr rr- 
flrrtivity of ratrndrd aurfarra at aiirowavr frrqurnrira waa 
drvlard in a atudy of rountrraraaurra whuh aay br uard to 
rrduir thr auarrptiblIIty ol ahorr ratahliaharnta to attack 
by guidrd alaallra. Rrflrctlon rorfficirnla of rnginrrring 
valur arr oblainrd. Thr arthod utlliira alandard laboratory 
rquiparnt  and atraightforward procrdur*. 

N-I2R 
Radio Intrrfrrrncr Supprraaion of a Proaprrily No. 2C-J1I 
Laundry Waahrr, Frb ItSS, A. N. Intrator, I. D. Prttlrr, 
ATI204777,  PIISMM 

Nraaurrarnta indicatrd that approgiaatrly rvny 20 arc 
(thr tiar point at which Ihr awtor waa irvrrard), narrow 
high-intrnaity pulara wnr radiatrd froa thr laundry waakrr. 
Thr augnitudr of thr pul«ra waa of thr ordrr of 10 aV/a at 
Irrqurncira of 200 kr to 20 ac, ataturrd 5 ft froa Ihr 
aarhinr. Thr high-intrnaity pulara wrrr found to b» rauard 
by Iranairnta rraulting froa «witching of Ihr rrvrraing 
contactora. It waa found that Ihr awilching tranalrnl 
intrrfrrrncr dora not Irml ilarlf to rliatnation by Ihr 
arlhoda prrarntly uard in radio intrrfrrrncr aupprraaion. 
Thr problra involvra reducing Ihr atrrpnraa of thr wavr 
front rauard hy Ihr rrlay or awltcb. Thr uar of rilhrr 
loaay linra or nonllnrar rraialora waa conaidrrrd. Only Ihr 
lallrr waa conaidrrrd to havr prgaiar. It ia auggratr.) that 
thr rrvrraing art ion nrrdrd for thr waahtng drua br oblainrd 
through archanical drivr, thua rliainattng thr awilching 
tranalrnl. 

N-124 
Kiprnarnlal    Skia,   Toboggan  and   Track   Altacbarnta   for   b>b 
Cargo Carrtrr,  Nay  19VI,   C.  W    Burton, C.   T.  Rtdrcki 

Thla Trrhmcal Notr ia a rrport of inlonaal flrld 
trat ing of tract ion aid* for a 2-1/2-ton bub cargo carrirr 
conductrd during thr wintrr 1950-51 oprration ot Ihr Arrlir 
Tral Station, Point Banow, Alaaka It ia roncludrd that 
Ihr uar of toboggan or aki altarharnta at thr front of Ihr 
vrhirlr actually rrducra thr ovrrall prrfonHnrr whilr Ihr 
uar of rilhrr coaarrrtally «vallablr or rgprdlrnt tirr 
Irarka on rilhrr thr rrar wkrrla alonr or on both front and 
rrar   whrrla   awtrrially   inrrraar«   thr  ovrrall   prrfonwnc*. 

N-l)0 
Evaluation   of   Low-Traprrdurr  Hydraulic   Hoar   for  lonatnn- 
lion Kquiparnt,  Drc  1952,   J.  C.  Srnn, AD555)3 

Thr Uborrtory wa« rrqucdrd in BUD0CKS Uttrr 
in>4-59/AI-l, I'-120 O0C/SP, datrd 2 Nar 19*1, to «irrutr POO 
22-137 PA, Hydraulic Hoar, Low Traprmurr T*«t of. It w«« 
auggralrd in thi« ordrr that «inrr firld rtporta had indi- 
catrd unauitability of «t«nd«rd hydraulic ho««« in Arctic 
oprration«, trat« «hould br prrforard to find ■ boa« 
«uil«blr for thi« work. 
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1-131 
Prutntiun ul  hap  l«t>rllri«  With Synlhftir  Rubbci   Ca<ttii|a, 
M.i    1MS1.   W.   K     Koii-u,   Ani.Blt.lll 

An invnt i|a(ian »*• mtdt to prucur« (otual tlat* un 
Ihr duiahility aud rlfiiirmy ul aynthrtli luhbriiualrii 
laprllria lur drydoik puaya handling ailt and aand-ladrn 
aalt «atar frrliamary CMMrattva Irata wnr ><>mlui(rd on 
il dtlfaraat coaliaai Ttw liv* that ahuwrd thr man 
pruataa ar» bruah'un neoptrnr  loapjunda 

N-IJ« 
Adhraivra     lui    Applyini    Aluamuai   Koil,    Apt     I'r.t,    J.    V 
Stall up 

Aa patt ut thr KUDiH'KS ptograa tu liivr>li|atr ■Btitur« 
vaput hattlrt satrttala, ptojrtt NY '.In (Ul) I vaa mitialrd 
at thr NAVtKKliUB, Pott Hurnrar, lalll., tu trat and rval- 
uatr mi.In natutal wrathrtmi lunditiuni, luanru tally 
availahlr adhratvr« tot » riariil nm aliuaiiiiua lull tu ttitntui 
vntlial   i r«rnt   aahratoa   hoaid  walla 

■•1U 
Intrtia Hrputt, Trating and Kvaluation ol Uil-Pirrd (iallry 
Hangr. and iivni«. Intludtni Butnrta Uaad Tharatn, Srp 11'..', 
1.   C.  Fitiataona 

Dur tu rarly and liequrnt latlutr ol rrgulai atuck 
riiuipsanl, it «aa propoard that arvrtal toaprtitivr tangra 
and uvrna br ptiuurrd and tratrd in thr CBC gallry, utili- 
aing ailitaty priaunnrl It waa tall that thr njuiparnt 
inatallrd thrtr «uuld br aubjntrd to lundittona whuh ratal 
in thr Itrld It «aa lutthrr auggratrd that thr rijuipaH-ul 
arturrd ahuuld br njutpprd with vatloua typra ol burnrra and 
that thr projnl ahould havr a dual purpua«: (I) to atudy 
thr tangr and ovrn tonatrurtton and I.') to atudy thr brat 
adaptad lypr ol  batnrt. 

N-U3 
Cold Chaabrt Trata ol Wintrnaation Kita on a Wtllya 1/4 Ton 
Truck (Jarp), Srp IIM. E. J. Beck, K. N Ttnklrpaugh, 
AI)'6641 

Thia report cuvrra Ihr tratlng at NOTS All Wrathrr Trat 
Chaabrr ul thtrr cunttguratluna ol hrattug klta. All wrtr 
applird to thr aaar vrhlclr, thr trat jrrp, which i a»r 
cquipprd with an aluaiinuat cab Vanrd in thr thtrr trata 
Wiai rngtur hratrra and ■rtlio.l ol coonrction, prtaonnrl 
hratrca, battrry boira and traf>rraturr control ayatra, oil 
pan ahtouda Hot hratmg rnglnr oil with hratrr mhauat), 
rngtur rncluaurr tnaulation, and prising ayatra. Schraatic 
trprrarntat tuna ul thr rnginr and battery hratmg acrangr- 
arnt arr ahown in Ftgutr i. Dcacnptiona arr givrn In Tablr 
A with  trlrrrncra to llguraa. 

Wilcoi    Drilling   Tool,    Mar    IIM,    J.    S.    Wtlliaaa,    L.    L 
Hclntyr« 

BUDÜCKS rri|uratad in thnr Irttrr P-.IUE/KN NP/Pt 
Hurnrar/NB datrd 21 F*b mi that a prrcuaaton-type drilling 
tool be tratrd and evaluated by thr Laboratory. Thr lirat 
trata «ere aade un the baar at thr location uard by thr 
achuola for drilling inatruction. Thta waa an ideal apot to 
coapare the perluraance ol Ihr Wtlcoa tout «ith thr convrn- 
tiunal bit in aolt, caving luraationa At thr roncluaion ul 
thr trata un the baae, the equipaent waa aoved to thr 
Laboratory trat area at Roae Valley. Here, hard ahalr and 
rock «rrr rncountrrrd «hich providrd very ngoroua teat 
coodlt tuna. 

M-135 
Intena Repnvt on Teat  and Evaluation ol Hurray and 
Trcgunha Notlel O-AU Propulaton Unit, Jul l«S3, A. C. 
Schlee 

Teata «ere aade uf the propulaton unit to deterame the 
■ utlahilily of the unit for harbor uae. Teata were run over 
a aeaaured alle course at aea, uaing one unit on a in/ 
pontoon barge and t«a unita on a JiU pontoon barge. Theae 
teata were run «ith and «ithout payload In addition. 
Bollard pull« «ere aade in the harbor and to«iiig teats were 
aade at aea. It ia concluded that the unit la auitable lor 
harbor uae and «Ith aodtltcationa would be auitable for 
aaphibioua uae. 

N-ur 
/liu        Sptayrd       t'uattttga,       Curtrnl       Statua        in       Maiuir 
Applliat totia,   Apt   IVVI,   I.   H     Huldril,   ATl.'Olb" 

A trvtr« ul Ihr litrtaluir and luttrnl drvrIt.parnt« in 
Ihr Itrld ul ainc-apiay tug has brrn aadr While nuarituik 
typra ul applitalluns CM br cltrd, in llial I hry havr brrn 
lattly wtdrly publlitrrd, as yrt thr traulta ul aptitlu 
rvaluattve teata that ate available air inadrqualr In an 
rllurt tu apptatar thrtt poaalblr usrlulnrsi, Ihr ptupriltrs 
ul xtnt luatinga as applird by ulhrr arthuda atr «lisiussrd 
Thr practicability ol aittt-sprsyrd lualings drpnulM aut h un 
Ihr naturr  ul   thr aaintrttatttr ptublraa   tnvulvrd. 

N- I IB 
Natk  III  Snuw Nrltn ,  Apt   Xtii,  K    N    Tuiklrpaugh 

A largr pott tun ul Ihr nirigy cunauard by a dtrsrl 
rttgtnr ta waatrd in thr rshaual and luulanl Thr Nark III 
anuw arltrt ta dratgnrd to uliliar Ibis wastr hrat lut 
arlttng anuw ut hrattng watrt. Hrat Itanslri cillrtia, 
ialculat tuns, and data lunttulling thr drstgn ul (his arltn 
will br I.HUI.I in Ihr apprndis. It is cum ludrd that this 
snow arltrt whrn luntirclrd lu a SÜ-kW grnriatui. and luadrd 
by MM aan, will produce an avrragr ul NS (tal/ht ul wain 
11 ..si snuw, withuut undur physual lahur ur ratrssivr 
attrntiuti uti thr pail ol thr uprratut. Nudi I ti at luus shuuld 
br aadr in pipr atar and nuabrr ut itaartsiutt hratrta lu 
accuaaodatr grtirratuta ut ditlrrrnt atars and charactrt- 
lal us 

N-114 
Tiar Studirs un the Erection ol the U.I. Navy Standatd 
Arch-Ktb Prelabrtcated Steel, .'Uli by <iB-ll Building, Mai 
IIS),  0    B.   Schaeln ,  AT]20M7t,  1'B1S46S2 

Thia rrpurl tuvrra Ihr aanpuwn nrrds and liar 
iniuuraent s lot Ihr rtntiun ol thr Navy slandaid atcb-fib 
prrlabrtcatrd atrrl .'0 s ^K 11 building. Thr invrsl igst ion 
was dtvtdrd tntu twu parta: the lirat cunsisted ul rstab- 
Itshtng thr niuabrr ul aett tniutrrd lot thr nusl riunoaical 
rrrctiun teaa, and then trqutrrd liatning; thr arcund 
cunatated ul ratabl tahttig nuraal tiara lut Ihr rrrctiun ol 
thr building .laing repel it ioua rrectiuns lot rach cuapunrnt 
and uverall   rrrctiun aanhuurs. 

N-UO 
Evaluation ol a .'O-n by <iB-lt Nodtlird Slandaid Atch-Hib, 
Prelabrtcated, Netal, Northrrn Typr, S-lt 4-in. Nodulr 
Building, Nanulacturrd by the Urral l.akrs Strrl Cuapany, 
Stran-Strrl Utvtatun, Detroit, Nick., Apr 14SJ, W H. Haaun, 
P.  J.   Hush,  A.   B.   Brück,  AT12U46H1 

Thta Trchntcal Notr cuvna thr rvaluatlun ul a audtltrd 
stsndard, arch-rth ptrlabrtcatnl artal building, drsignrd 
snd labrtcatrd by thr tirrat Lakra Strrl t'urput at tun, 
Stran-Strrl Dtvtaion, Drtroit, Nich. Thr aaln putpoar ul 
this dratgn waa to incorporate aa aany aavinga in atrrl- 
wetght aa poaatble un the atandard building. Studies tnd 
testa to deterame the rear ol rrrctton, atructural adr- 
quacy, wratherttghtneaa, and adequacy ul packaging and 
crating were aade by the Laburatury iindri Prujrct NY 
'.00-00.'   i;  authortxrd by  BUDOCKS. 
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N-Ul 
IvallMl ion    ol     t    20    l>y    4K-lt     Sliatght-Sulr«!,     Nhrd-Noot, 
I'irUtM u 4tr«l,   UotMlrn   Kwifriu\   MAttiMtiOB   Ufetli   (trftitfiiril 
.»■■I   Ktin i. »i.!   hy   'I"    J     H     Hirtir   ^ounJAt ion,   N«i i («n ,   N 
I   ,   toi   IM),  W.   K    N^kiin,   I     I     Sxhiordn,   At U'O^H.* 

Thi ■     tn him il     uolr    luvm     t hi*     rvalu«! lun    ul     (hr 
»t i «ighl » i>lr<l,     -.Nr 1   i uul,     | i. i tt'i i.  ti *   i    tooodni,    r«t i unu \ 
«ot'i I i*4l inn    unit    .I<-SIKIU,I    «ml    t«hii(atrJ    by    lh«*     I      H 
»'••ii.i     tdUlhUt I on   i>(    KJII i I in ,     N       I Si utlirk    4iut   t rkt >   to 
• I. I r 11«i n.- thi* r j«r ot fin 1 ion, K| i ut I m « I 4tli>^ti4i v . KM" 
I hn t ighlnrkk «IUI «Jr^u«i v o| pai h^giitH ,l"1 i i <•( Mix wn r 
Mar «I ilo Uhui4loiv un.ln Pio|». t NY S00-00J-JI. 
«uthonard t>v  HUMH KS 

R«I4J 
».v«lti4t ion   ol   Void   FUlmr  Maihnir.   Hodt* I   WiR-M,   N«v   IVM, 
I'     1)    CouKfi ,   )    I    H«Uon 

KB .» i' •' i ot a pi ogt <■ to ■Pt-uir |ii«i I ii al wt hotl» , 
■•itriialk, tri hniqufk t «ml f.ji. i^rnt lot ohtdiiniitf •tpprn- 
«Uhlr i t-l i inn 41 iM «■ p. i [■•mi fei Ihr N«vv . t ht* Voi k PlaliC4 
n«ihine No.lrl WK-M, W«H trklr.l un.lfi N«J«Cl N^.l.' >'l _ 
NAVVKKM.AH. Poit Hurnrar, («lit , to vlctrrainr Ihr «utt- 
«hi 111 v ol ihr Mihiur lot •Uv4nr*4*WM us« «ni to Iui mkh 
■ lui tot thr n^iiovrarnt ol pi ot uirairiit K|>n 11 it «l IOIU lot 
thik   tvp**  ol  Mthinr 

N-UI 
Kv4lu4lion ■! 4 M hy 41-11 St i«tght-»idrtl. i.4t>lf*«1 Koot 
I'iplahr it «lt*<l, Wt>o«li*ii KM«*i gnu v Ntiht I i<4t ion I u 11 , NAIIU- 

tatturrtl Ity Ihr Hoar HuiMuig L'or|>iil«l lun, Srdall«, No., Au| 
I'l.,1.   W    N    N«toii,   .)    K    Sthionln.   AM-HXiMU 

I h i > i rptti t i ovn « thr rv« Iu4t it>n ot 4 at i « i ftht -■ ttlnl, 
Kahtrd-itiol, pirtahi ti at r«!, wootlrn bui I ill nit ■4niit4t Im rtl by 
thr Hoar HiiiKlinn Korporation ot Srdalia, Nt> Stmlira an«! 
I rat a to tlrtrraiinr Ihr ra»r ol rrrt t ion , kl t ut tui a I adr- 
'(o.i. v, wrathn t ightnraa antl atlrquat y ol pat kay mg aint 
i t at tng wnr aadr at thr l.ahoi 4t oi y unUr i l'i o |rt t NY 
400 002-2),    authonartl    hy    Bl'DtHKS In    adilitum    to    thr 
prraary atudtra, ninr hutltlingk ot thik draign weir piotinril 
lor m-arrviiP tnting Kraulta o| thrar trata will hr 
tovrrrd   m  a   latn   rrpoit 

N-144 
Kinal Nrpoit, Frating and Evaluation of Aartitan laundtv 
Mat hinn v litatiaiiv 1'iototypr (iMihinat \oi\ Wanhri -Kxt iat torn 
and Stoik drying Tuahlna, Krb I4SI, K. 0 Kit«aiaona, .1. 
(iiahaa 

Ihi»   trkl   waa   t ondm trd   aa   pait   ot   t hr   piogiaa  on   thr 
drvrloiMarnt     ot     nrh    poitablr     laundi ira A    Holtaaii     7S-lb 
ataiulaid advautrd baar atoth lauiittiy unit waa iikr«! lot 
t tMipai laon Soiled awat t bra ot tho »ul t iplr waah vai irt y 
and thr ainglr wakh typr wnr »rturrtl and thr dittnnur m 
lighl rrllrttanty araaurrd Haard on traulla obtained in 
thr trsta. both thr /ÜS0-LH and 100-I.H piototypr t iwhinat ion 
waahn-rat rat tora, aanulatlurrd hy the Aaeriian l.aundiy 
ftatbinny i'oapany, arr tonaidrrrd to havr given aatialattoiy 
prrtoraante with pirlnrmr bring given to thr 100-IH unit 
■ ini** it has thr grratn tapatity and tan alao waah ana 11 
aatumta  ot   i lot hing. 

H-i4a 
Hrating   and   Ventilating   Arttit    Hula,     lun    WSt,   K     f.    Law. 
Al l.'O'Jt.St.,    mS4bSI 

Variationa ot thr ayatra wrrr aervur-tratrd in a 20 a 
411-11 peraonnel building at the Siena teat aite during thr 
winter ol l9U*lfSS< The variationa toiiaiHted ot relocation 
ot the tirtulatmg tana, reduttion ot the tiitulating tana 
tapatity, adaption ol a theraoatatu trM|ieratuie lontrol to 
the ayatea, and irlotalion ot the ventilation etjktipaeiit 
Fro« thr trat rraulti, it wai tomluded that the a^si etti- 
tlent operation la obtained by auapending a 2000-tta 
propellrr-typr tirtulatmg tan troa thr tnling and duettly 
over rath heater Thr heatna should be ot the SO,000- 
Btu/nH   radiant-type   kpa*r   hratera   with   vapon/ing   pot-typr 

>> 11    bui u. i R        Hr a I r i a   abou Id   a I ko   br   rt^u I pprd   with   a  art h - 
anit a I   lhri»okl at Ihr   vrnt 11 at ion   r.jn icanii   ahould   . onaiat 
ot   a    100   t la   rahauat    blttwei   and   a   b-in  -diaa  intakr  vrnt 

N-I4h 
Invrbt igat ion ot Ihr krnn Aaw 1'nit, Hay 14M, C K Wtrhlr 

Ihr IMM Aawo Unit waa tonatnutrd and trstrd hy the 
l«bt>i atoiy to deteiamr Ita adapt ahi I ity tot advant rd baar 
uir hiruaat it al ly applird aoitai waa nard in ton)umtion 
with thr Rriin loiawoik to (onaltuti thr aagacine Trata 
wnr thru tondiittrd lg drtnainr wat ei t ight neat and ktirngth 
■I thr ktiuitutr Mt« llua tuvrat igat ion it wak lound that 
Ihr aagannr waa not atiuttutally adetjuatr and wai not 
watnpiotil In addition, to uliliae the llooi ipatr to thr 
•aitaua wotiltl nn raattatr a »tidi t It at ion ol thr paiahol 11 
«it h ahape to pi odm r girat r i hradi otta in thr vit mity ol 
Ihr   11 > It  apt inging 

^-I4f 
1hr Drvrloparnt and I'lrliamary Kir Id Trat nig ol liquid 
ihloi mr Inluari , Nodrl No I , lun |-(M. H N DoMldtM 

Thr dratgn, labiit at ion, and preliainaiy lirld tmting 
ol attdrl No I I itjuid thloimr intuaer la drat i ihrd Nodrl 
No I litpud thloiinr intuaer la a devite whith lontmuoualy 
Krnnatrk kodiua hypot hloi itr by paaamg a aiatuir ot li<|uid 
t hUt i mr and aod« a ah att lut ion through an oi 11 it r plate 
• un Ürneiated at the late ol appioaiaal ely ."- %\m ovn 
an aabirnl trapriatmr lange ol SHK to /SF, Ihr reaulting 
kodiua hypothloiitr aolution la ul uniloia and (ontiollabtr 
qiialitv ol appioa laatrly <*% available ihloimr and in thr 
dmirtl pH langr H 0 to 9.0. aa de at 11 bed in MVi KKM.AH 
Inhnual   Notr   N-132,   Nov   14S2 

N-UH 
Ptiiuiplrk     ol      Intiaird     i'aaonllage      loi     Low     Irapt-i al uu- 
laigrta,    (U),     )ulv    |953|   W     1.     Stair,   K     K     Stirrd,   A     I 
Kunai,  A1)1W;20,  i'ont idrnl la I 

N-144 
Si ippagr     .'l      Spl 11 -King     loiiiirt tm      Joint a      in    Unarakonrd 
hiabrr.  Nay   IM3,  F    J    Kuab,   ATUOMtV,  l>HlS4t>Sii 

IVti Oioupk, ittapiiamg It* aprt law1!! |ointa in nth, wrrr 
Riibin trd to auat a inrd lt)adtiiga lot pn toda ot hO and 40 
dayii, iraprt t tvrly. Sprt iaM*n luabei toi thr h()-day trat 
pn tod wa« unaraktMinl IKmglaa In atoi k ol>t ainrd trn* a 
i iiaan t la I yat d , whi lr apet. tarn Uuabr i toi t hr 180-day Irkt 
was obtained lit« tirkh tut Oouglaa In loga brought Itoa 
Oir. Contiol apetiaena, ot aeaaoned Oougla« In luabei 
obtained lit« thr t Hi' yard, were uard in both bO «nd IMO-day 
tnta. Both aela ol apetiaena weie mattuaented to provide 
mlonutiou irgaiding tra)triatuir and huaiditN t lut'tuat tona, 
a«Mktuie tontenl v hange a, diaeiikioual thangei, and dia- 
plairaenta in |oinla. Data obtained lit« the exprnarnt la 
pinrntrd   in  tabulat   and  giaph   tor«. 

N-1S0 
Slahi 1 nat ion   ol    Heath   Sand    With   Kaulaitied   Aaphalt,   Jun 
19M,  J.   A.   Hiahop.   A.   S    Kiuwelabuig,   AT1209»90 

The pt mat y purpoae ot t hr wot k drat i ibed herein waa 
thr tlrtri«inat ion ot the fraaibility ol piovidmit a 
»I «hi 1 ixrd am tat r ol brach a and t h tough (I) thr us'- ot 
rau Ik 11 ird aaphalt , (21 ihr «ixrd- tn-plat r protrduir, and 
(U ti«)iattion by traffic ot thr atabtliznl arra. Thr aira 
ao atabili/rd waa plannrd to tatilttate the noiamg o| a 
brath aira by vehit lea dut mg thr off-loading phaar ot an 
aaphthioua operation tonduited at Cmmy IVI Nat, i'alit., 
duiing Apt-Nay   14SI. 

N-1M 
Conditioning  Watet   With  the   Hut ler  Kleitroiiolytu Deataler, 
lul   14S1,  J.   H.   Slri«|>le,   0.   I.   Sanlotd 

Hut In   riet tionolyt it   deatalera  h«ve  been  •aaained lor 
thru  ability  to prevent  ata>e.     Kven under arveir oprrating 

N-1S 



>ondiiion« kviwlicial »ll*«!* mr« piodui».! II tu CM* 
.lud»a Dial It«»«» ttlMU My jMllfltkly h» •Uiibut».! to 
• .ti.>n at Ik* 4*>ctl»ra *it»mn)n n dii»<t»>l <o Ik* firl 
tkal Mo« J.xni |>l>vi •■ ia|>oila»l iol» in ■ucrvtilul ua«t* 
iMitor  •»¥»!» . .•nJilion« 

AJV.B.»  •••* Wait* DupoHl,   lul   1«M.  W    R    IMIUM 

Thl* iiudv rant* Ik* k«*kr ir^uii»«»«! • el «atl* 
>lii|H>itl «nJ »^ui|w»ni Ik«! Bay b» of *alu* in irduiing Ik» 
caal     of     Mai*    dliyoaal    at     ad»»n> »a    baa»« t^utpa*«! 
>l»v»l.<|>a»ni> «kick Bay piovi-l» aor* aaltalartory waai» 
diapoaal ai» (I) (aibai» |iin>l»ia foi a.lvan«»«) baa» gal- 
l*ya, (Da pa> k«i aclivaud alu4|* aawag* (t »a tarnt plant, 
()) a propnatary ki(k-ral* alu.lg» <li|»«li»n procaaa, aad 
(4) a karracka aaratlo« unit «aal* diapoaal ayalM 

N-ltl 
Final R*p«rt «• Capartty T*at ol a 10,000 ttu ll»lri|>ial ln| 
I'nii, llarttlr, I'luiin Typ*, Victor Producta Corporation, 
r*k  MM«   "    N    L*atk*r| 

Til* praj*ct «I l»«tioj and »valuaiing Ik« Victor Pro- 
ducli i oip.uat ion 10,000 It" r*lri(»B»t iii( unit. *l*ctric, 
plui-in typ*, Coatract no NI»OS>77k)(M), lor ua* »ilh t1\ 
and 6,1100 M (I pr*fabriial*d a*clioiial, «talk-in typ* 
r*frl|*rator coolar bo«»« Ma aaatgn*d ky RUDOCKS l*lt*r 
t'-<m,AO. W/rt «u*BM*/m dat*d JO Jun INI. Th» l*at Ma 
conduclvd pnaarlly lor dftfraimna th* capacity p»il. .«an • 
of Ik* Victor plu(-ia typ* r*fri|»ralln( unit aa ap*cifi*i 
in Nllltary Sp*cific*tiaa NIL-R-l%««r(D0C») dat*d 15 Ja 
WM  and •■c*ptlon« aa aarid*d 

■•IM 
lnt*rla R*parl »oilini-i oii.l»n«iiii (Vapoi Phaa*) foolin( 
Syataaa «a Intornal Coakuatton »ntinr«. lul 1»M. K. R. 
TlnkUpauRk, I. J, lack 

Th» ratulta of t*alini and »valuation to dat* indU-nt» 
Ikat a kolllnf-cond*n*ln| cooling ayataa la a dafimt» 
layrov*a*nl ov*r coavfnttonal cooling ayalaaa lor oparatton 
of »qutpawnt at  all laaparatur**  Iroa -tST to «IMF 

Kvaluatlon ol  a*n*ral  Nolora 41-DC  Kngin*-ü«n*rator S»i   for 
lUrtnc    Starling   ol    V*kicl*a,    Jul     \m,    J.    C     S*nn, 
tnaims 

fh» ij»n*ral Natora aodal 41-DC *ngtn*-g*B*ralar n»t, 
know an l.iltl» Jo*, la ioi»nd»d for ua* In cranking v»kl- 
rl*a »it h daad k*tt*rl*a and for drying and koating rngin*a, 
radio a»ta, «tc. Tkia a*t »aa pnaarlly ini»ii.l»d (or ua* 
un.l»i condltlona *ncaunl*r*d In aaphibiou« oparat lona Th» 
lakoratory **• r»nu»«i»d ky I1D0CJIS to »valuat» tkr eat for 
poaalkl* accaplanc» aa atandard »>)uipa»ni in IUDUCKS L*tt*r 
P-.1IIC/n U of 14 Jul  I«}]. 

R-m 
C.t.r.l    Watar Tr*ating IVvu». Jul   I«}], J    P    Mall 

Tvo C.I.P. I. (Coaditionnaatnt tl*rtroa*gn*tlqu* Par 
Indudionl d*vlc*i »» » lny*atlgat*d for tk*lr ability to 
radur* Ih» kardnaaa of wain No algntftcant r«ductloa in 
kardnaaa «aa acklavad by ua* of Ik* d*vic*a. 

N-l}7 
Foraaldohyd» Dlaparaal. Jul in), M    N.  Donaldaon ATIi0«;j7, 
ntSMN 

A ntudy Ma aada of kolk ckantral and pkyaical aaaaa of 
dlapanatng foraaldakyd* (or inl»tioi dlatnfactlon. A coa- 
avrclally availabl» lna*ctlcld* apray*r (Nldroaol Fog Gan- 
arator, Nodal 20]) Ma atudlad for ita ability to apray 
foraaldahyda. Pralialaary atudtaa Indlcat* that Ik* coa- 
aarclal aodal can ka adaptad to Naval ahor* aatakltahaanl 
ua* and r*adlly adaptad to ipray Jtr*ctly Iroa s-gal atorag» 
cana. Ckaalcal artbuda Mr* atudlad for »aa» and aaf»ty. 
Notkoda «hick involw th» uaa or ponatkla ua* ol atandard 
Navy atock ckaairali Mra icr**n*d for poaalkl* utllltation. 

N-IM 
Uniiraraal    lirlabt i. ai»d    Wiling    Narn*aa,    Jul    \t\\.    |,    D 
P*ltl*i,  ATl.Mi;;«,   PI|S4k%* 

Th*r> at* availabl» (roa aanulai turna ol »Irctiual 
>akl*a and kuildmg mi*, inaulatmg inapnuml« thai will 
piov* aalialactory at th* t*ap*ratur»« thai luuld b» 
*ip*it*d la Ik* Arctic r*gionB Th* problaa lb»n i»aalv»« 
ili*l( to on* o( dOBigntng an *l*ctrical dtiinbution 
harnraa that «ill r*i|uir* a ainiaua o( toola and can b» 
appliad I« th* alructui* with aa hill* »>»rlion on th* part 
ot th* aachanic aa poaaifl* Thia harn»aa «hnuld k» «o 
il»ilgn*d aa to b* univoiaal lor all aiiaa and «hap»a ot 
atrucluraa A polaitfad plug-in «yataa la ua»d to aak» it 
po««ibl» tot in»ap*ii*nc*d p*rBonn»l «waiing Arctiv i lothing 
lo »aaily inatall thia typ* ol mnng ayat»« by «inpl» 
«iilt*n malructiona that would aooapany th» iiiapan»nl 
paila Noal ol Ihr coaponanla ar» pr*»irrd «.ilh th* CM* 
duitora inaulatad with a r*lativ*ly iii*ip*naiv» t oapound 
It It r*ioaa*nd*d Iroa th* lindtnga o( th» t*at« and inv»a- 
ti|<tlon that prototyp* hatn*aa»a h* (abriiat»d and »val- 
uaifd at  Atclic  adv«nc*d bat*  t*tt  tit»a. 

|>ISI 
Static and Dyntaic Sludiaa ot Thr*r Paraonn»! Sh»lt»tt, 
Araco II, Situctur* I IS, Stiuctut» t IIA, Jun KM, J. R. 
Allgaod,  C    K.  Wirhl*,  w    A    Shaw 

Th» purpoa* ol thtt pruj*cl it lo obtain l»at data thai 
will prrail Ihr il*l*rainat ion ol th» opnnua drplb ot »arth 
iov»i tot «in fa,» alructui** BUhJ*it*d to atoaii blaal. To 
obtaia thia data, th» intant la lo conalat» ahoclt load-t»at 
i»«pontr with lulI-teal* atoaic blaat i»apontr ot crrtain 
atrucluraa In parllculai, it waa drtuad to obtain (I) 
attaint and d*ll*ctiont ot th* ttructuiat cautod by vaiiou« 
4»ptht ol »«ilh lovai, u'l th* »II».t at vanout drptht ot 
»arth cov*r on th» daaping and lirqurncy ot Ihr thoik-load»d 
aliucturaa, and (1) th* r*tpontr and ttraina cauard by blaat 
loading. It it hopad that aut h kno«lrdg» will |)»ntit th» 
d»v»lopa*nt ol an analytical aalhod ot pr»diiting th» 
i»t|>anta ol aarth cov»r»d atructurat Thit r»)uirt covrrt 
th* pr*-klaat tittle trait and thock-load pull tatta ol two 
conugatad tt**l-arch partonnal «haltara and a pracaat, 
i»intoicad-coni rat*, gabl*-h*nt p»itonn»l th»lt»r. Alan 
in, liid»>l at» th» r*tpont», ttrain, and daaag» aurvry data 
Iroa ona o( th* ataal-arch paiaonnal ■h»lt»i« obtaiii»d 
dunng OPtRATUW KNOTHDU Th*a» taatt, tog»th»t with baau 
data raduction, w»i» prtloraad ky th* Laboratory in coopai- 
ation with Stanford Ratrtrrh Inttitut* iSKIl und»t Projrcl 
NY 140-010-4, authontrd by RIIDOCKS. Data »valuation and 
analytical   atudi*t   ar*   to  h»   tubtaijurnt ly conduitad by SRI 

N-140 
Packaging o(   Fontaldahyd*   (or   Dacontaaination,   Nov  IIM, A 
L    long.  An.'Oi-.'O.   m-wr-s- 

A aludy waa «a.t» ol th* ia|<orttnt laitort in ptckaging 
and ahipping ol 40t aqurout (oiaaldrhyd» tolutiont Tha 
rraulta o( thia aludy conatitutad th* bt«it o( loiaulttion 
ot amiaal tttndardt tor packaging and «hipping «pacili- 
cattona ol  tuck tolutiont 

N-IM 
Final  Rrporl   on  Ray  Oil   Rurnrr   Coapany   and  Klitha  *rbb  and 
Son Callay Rang**,  Jul   I4VI,  R.   S.  Fitatiaoni 

No dr(*ctt ol d*trrior*t ion occurrad in rilbrr Ihr Ray 
or Wfbh itngr« or human during th* tatting p»riod a(t»t 
thfy w*r* prop*rly adjualad. Structurally, »ithn aak» it 
aalialactory. Froa an oparat tonal atandpomt, bowavrr, th» 
W»hb IB auck aatlar to handla, had no flaaa (ailurat, and it 
auck aor» aconoaical. It ta also conaldarably lightar in 
waight. Conaldaratton ahould b* givan to th» tart that thry 
«111 not oporata «tthout alactrtcal po«*r and that trainad 
tachmclana ahould h» availabl* (oi ropair work 

R-lk 



lin«l Rrpoit on VUmi V.I.I VlÜ-<iU-OI «ml H|»r(i«l 
AUUMMIU /.'Mmh tout to^t4itarnt H«hr OMM| Jvl WM, H 
G.  Iita«i»%>n» 

1 In iniulAtion, traft, tn •' •h«l t ihul ion, 4iit grnnal 
prlSClylM of t on«t l ui t ton o| I IK MII n . t iivnt» ^ 11 i on- 
k ttln r<l «4t t »I a« t uiv . '■"I aodi I n «I lottk «• « ovrt • -I tn I hr 
iltai ua» um Rri t ion , »houlil hi* itailr tit tultit r )' i o« utf^arnt 1 o 
«n ui r (■»■ii.i ball t its t ratilt h , Iraa ir|>ai i and t Iraning wm k, 
and   loitun   lilr   of   t hi*   unit 

ahoir tiaaway ayatr« aa a «rthod of Boving nalniali 0M*t 
auth    ohitiuitnl    hrathra Thr    atutliva    wrrr    hvgun    undri 
Proirtl NY-l.'.'-OOS ami arr bring lontinunt umln Projrtl MTf- 
MO-016 Thik (rthnuat notr rrpoita furthn aodrl atudira 
in whtih «Urapt* wrrr »ailr to control thr Unr trnaion 
u«tn|t, (M an rlrttiu dil (rrrnt ial «Inv«; {i) an rlntio* 
•agnrtit, diy fluid ttutih, i») a tountrrvright, and (4) a 
« ahlr amhnragr indrprndrnl of thr aiaulatrd ahip. No 
attr«|iti wrrr »adr to rvalualr toaponrnta of thr ayitraa for 
duiability ami dr|)rndabi 11ty 

N-1M 
Wtnlriiyation   of   iH  lt)ui|tarnt,   Hral   Hrqunrairiita   loi   t.ngiitr 
Nratmg.   Nf   1953,   I    J    l»tfc,  AD^tt**; 

Ptittng Ihr la»l t ••■ o| 1>)M( t on» tdr i ahlr data vnr 
atttHMulatrd on mgtitr hi at ntg at thr Labotatoty Kralmng 
that m* i hodi in vogur in «tlitaiy ratahli atwrnt a irt|ui ir 
indt v idua I at« r|it an* r trat » on rat h rngtiir-rttg tnr hratn 
i ttMlMttal tt-n, it br* aw apparrnl that it atitfitirnt trat data 
ttMtld hr .■■■n'lU-.l on vat ton« rngtitra and hratna an attuiatr 
ptrdiction lould br »adr o| what a givnt hratrt «ight do on 
a     gi vrn    rngtnr     wtthtMit     irk«ii t tng    to     ait    rKprna ivr    trat 

Nib* 
Ktna 1    K. j-. , t    M    Trat ing   and   tvaluat ton   ol    St aaf oi d   Nanu- 
faittiiing   I Italia ny   Oil   Huntri   GgUt)   Kangra,    lu)    WSt.   It     Q 
Kit ja i»uit> 

littn tai tr|uiit, Irthnual Notr N-MJ outltnrd Ihr 
drlatla ol trat »itr, inati tiartit at ion and vat ton a point K 

■ rgat ding vat IOOK t aiifrit Thta i rpoi t «It at uaara i ont luaiona 
trathrd   attrt    I.HOO  hi   of   trat   opriattona 

H-IM 
ItnaI     Hrp»it    on    Trat mg   and   Kvaluat ton    of    Viking   Vi7-03 
.H   m      Sntglr   (Km   uallrv   Kangr,   .lul   14M,   K     6.   PttMiBMH 

Thta   ta   ni.ilni    irpoit   tn   a   an tra   on   Irattng   of   gallry 
tangra CWM lua lona    air    atatrd    tr gat ding    thr    |tai t it nlai 
»akr   o|   taitgr  tratrd 

N*tM 
Kinal     Rr|>oi i     on     Andrt aon-Ntt hola    Paittally     Knot. krd-(>i>wn 
Pontoon   lig,  Srj>   WS»,  K    i     fownr 

Attdn aon-Ni« hoi K and i t«|>anv , HoattMi, Nats., undrt 
tonliatt by KUIHH'KS, pirparrd a draign tot a paitially 
a»ar«blrd !r H pontoon whuh would aavr onr-half iht ahip- 
pittg i ubagr ol thr ptraritt pontoon and whit h t oul« hr rx- 
pandrd and I tr Id-wr Idrd at an advani rd baar ao that 1 mal 
diatrnaiona would br tdrntual with thr pirarnt To-H pontoon 
I'trI taiinary aaarwhly trati, trpoitrd in NAVt'KHkLAH Iti 
Snial I0S4, datrd 1 Aug I1SJ, rontirard thr Iraaibility ol 
f ir Id-wr I ding t hr pontoona, howrvn | .'.' - I .' atantn wrrr 
tr^ttitrd prt pontoon. An And« i aon-Nu hola draignrd aaarMbly 
|ig waa aubkrvjurnt ly luiniahrd thr l.aboialoiy toi aaarabling 
thr pait ta I ly aaarablrd pontoona IMannrd pi odutI ion i atr 
by Andnacn-Nithoi» in thru planning analyaia waa onr 
toa^tlrtrd  pontoon  pn   b «anhi 

H-UI 
Invrat t gat ion   ol    an   Anfona  AnBHinitton   Magannr,   Aug   14SI, 
C.   K.   Wirhlr.  ATIIM73I 

A tnnlortrd cotu irtr-atth anMimtion «agatinr waa 
draignrd, tonatimtrd, aid tratrd by thr Labotatory to 
drtrrainr its adaptability lor advantrd baar tiar- Thr 
aagaxinr waa tonatimtrd by thr aiilot« «rthod, whi\h 
ut 11 ivra thr application of pnrtyaat it ally platrd taortat 
dnrttly onto a  pnrtHMtit   for« 

N-lbS 
Nodr I    Studtra    ol    Traaway   Cabtr   Trnaion   Control Irr a(   Oct 
19M,  W    f.   Burkart, D    A    Cranr. ATWO^M).  HRlS^bSK 

During aai|thihioua warfarr oprrat ions it aay br 
drairablr to tranaport cargo float ahtp to ahoir ovn barnn 
irrta oi othrr advnar bravh tondtttona whith Itmt thr tiar 
of    landing   iiaft        Thr   laboratory   ta   drvrloping   a   ahip   to 

iial   Rlraching Powdrra, Nov 
N-lb* 
Stability  of   Solution»   ol   C< 
ItSS,  A    1     Fnna,  ATUKU'OA 

A rrport on thr atability of aolutiona ol coag^inal 
calciuai hypothlontr blraching powdrra with aprc tal raphaaia 
on (I) tonirnt rat ion, {2) hydrogrn ion t oncrnt rat ion, (1) 
traipriatuir, (4) artal lona, (M typr o| watrr, and (6) thr 
rtlrtt   of   traprtaturr   and   buaidity   on   thr blraching powdrr 

N-1T0 
Thr   Rraiatamr  of   Panrla   to  Static   and  Dynaau   Loada,   (D), 
Nov   19M.   I    H    Allgood 

A aludy haa hrrn aadr with thr objrcl ivr of intrt- 

ptrting rrcrnt full>atalr blaat and «tattc load trat traulta 

of prrcaat panrla. An rflort haa hrrn »adr to corrrlatr 

thrar rraiilta with a currrntly accrptrd throty ol atruttural 

dynaatca Thr vanoua panrl trat rraulta arr found to br In 

poor agrrrarrnt aa arr thr trat traulta and throry Trat 
dtitrrpamira air rxplainrd in trnaa ol thr phyaical lactora 

inllurmtng thr rraponar of thr panrla. Quration la raiard 

•a to thr rffrct of aiodra of vibiation abovr thr fumUarntal 

on ahrar   and •oiarni   within   thr plaatu   tangr. 

N-WI 

Con at 

1^4, 

f lowi 

foi 

appar 

gainr> 

tubra 

alabi 

C «'«UM 

mat i 

ant    Currrnt   Drvtcr   for   Clrttrophorraia   Apparatua,   Frh 

W    A    Howr-..  C.   D.   Carprntrr,   ADAlUb,   PlllS4bS<l 

A    ayatra    for    cloarly    rrgulating   thr   dirrct    currrnt 

ng   in  an  rlrctrolytit    nil   waa  drviard  and  tonatrmtrd 

uar    with   a    Prrkin-Elari,    Nodrl     tit,    rlrctrophorrata 

atua.     A  atihatanttal   mcrraar   m   currrnt   atability waa 

I  through  thr  uar   of   a   tight   apot   galvamMM*tri,  photo- 

«a|tlitiri     and     asaociatrd     circuitry-       A    currrnt 

lity  at   %  aA of   thr  ordrr  of     10004% waa   obtainrd aa 

rrd     to     thr     100%%    obtamahlr     froa     thr    aodifird 

nt. 

■•171 
Trata on Chraital Coa^tounda Hard aa Corroaton Inhibitora 
Whm Applird aa Floating Coatinga, Nov t<JS». C. V. 
RiouiUrttr, G    I    Sanfnrd«  J    N.   Stnaplr.  ATI.'O'i'U 

In rrcmt yrara induatry and Ihr Navy IVpaitarnt havr 
rap'.oyrd a nualtrr ol coaMrrc rally availablr prrpa ration« 
which can br floatrd on co«p«rtarnt watrr and which providr 
coitoaion prrvrntion hy coating auacrptlblr amabna during 
ihr iiar and fall ol arawatrr inaidr hallaat i..itka, with a 
protrctivr chraical 111«. Undrr Projrct HYStO-001 thr 
NAViKKKI.AH mnductrd trat« o| thirr auch Moating coatinga. 
Thr trat pmod laatrd b ao, and aprcially draignrd rcpiip- 
meni tank» affordrd viaual obarrvation of (1) changra in 
».«position or proprrtira ot thr floating coatinga, (2) 
progrraa ot mat and corroaton inhibition, and {}) rlfrc- 
t ivrnr»» ol thr coating procrdurr during thr rntirr trat. 
Chraical analysra on thr producta indicatrd (I) no antici- 
patrd haraful phyaiological rllrcta, (2) (irr haiard 
potrnttalitlra ol onr product (NO-OX-ID-M4), and O) 
approxluatr coapoattion« Thr b-«o trat prriod indicatrd 
rxcrllrnt protrction Iro« all thrrr producta. Litrraturr 
rrtrrrncra titrd «any matancr« whrrr alailar pirparationa 
or coapoRittons havr hrrn u»rd rltrctivrly aa traporary 
protrctivr coating» 
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I-IM 
T*«IIM   ol    CtMaudly   Stibili»d    Sand   Dunni   A«|ihihi..u» 
iV»i.tioii.,    D»c    mi.   C.   V     Irouillftt«,   I     W    Ott«ko, 
MltMIM 

lavtilltat laut Irolint to thr dvvaloparnl of ihratxl 
lorvulat loaa «ad aodillvat lorn al Ihr wood roadanri 
aataaaary lor isyrovad oparalioaa m aoil itabi litat loo by 
>hmi>al «tana uadar •laulalfd balll* tondiliona K»vr bar« 
daaifibad in aooa datail I'oayanaona ol thr raaulta ol In» 
dillarant rbavtcal lorauUUoni, ona uatng haalad aotuttoni, 
bava baan abown, and an ailtaata ol tha tialltc paaaing ovar 
ihr tkaaually ilabilKad ruadvaya baa baan piaaanlad 
RaioaMandatluna bava barn auida lor lutura aludiaa ol Iba 
applitation of aoil alabtliaation ulill(in( ibaalcal raalna 
in aapbibioua  oparattoaa 

I-174 
An  Intarval Coatrallar, Do«  IHM,  w    A    Bowan 

In a aanaa ol laiti lor thr datai«inat ion o( tba 
dynaaic raaponaa ol MStlttl baaaa to varying loada, a «aana 
ii raquirad for boldtng tba conditiona invariant fro« taal 
to taat Tha davlca uaad to tontrol tha taal condittona la 
tai|Utrad to miliala a aat ol oparat lona in pradalaniinad 
tr^uama and al ininviU ian|.n( Iroa Ml to S.OOO ai. 
lunvantional raaiatanta-iapat ilanca dalay rtnuila arr known 
to work vary raliably la Iba abova ranga ao thru uaa in 
>onnaition with tbyratron-oparatad ralaya la augiaatad an 
Iba baan of an auloaatir loatrol drvua to govrrn tba 
lonrrala baaa Irita In Ita praaanlly roaplatad (oni, 
karaln daainhad, it it rallad an tntarval lontrollar. Tha 
intarval lontrollar was daaignad and built in thia Labora- 
tory aa part of FrojaU IIT-400-01V-1, Struitural laparl and 
Vibration Studira Thr intarval controllrr la daal|nad for 
Iba apaiific appllration in which thrra rlrrlnrally ron- 
trollad davtiaa ara aa<)uanttally rnrmir.l and .Ir-rnnjirr.l 
al praaal i i«r Intarvala- A caaara and an oattllograph ara 
uaad to raiord tha dynaaK raaponaa of loading a tonrrata 
baaa Tha load li appliad and rrlaaard during thr rnordlng 
prnod 

trrtlton   and   Taat   of   100-Ton  Capacity   Floating   Crana,   .Ian 
1«6S,  t.  J    HroMdtk,  R   C   Towna.  AM1U7.  PI15AM0 

Thr draign and davalopawnl ol aa advantr baaa floating 
crana ol 100-long-toa rapattty waa conaidrrad nacraaary in 
ordar to laprova barga crana aarvtca at lorward arraa. Thr 
praliamary daaigna and aprcilicat lona lor tha lloatmg 
cranr wrrr praparrd by BUDOCKS and a contract waa awardrd to 
Ihr Drrnck and Hoiat Coapany, Long laland City N. Y., (or 
Ihr daaign and labncalion ol thr drrnck atructurra. 
Cunatruclion ol tha bargr, aaiaably and rrrctlon of Ihr 
auparalructur», and drvrlopaaat atudtaa wrrr conductrd at 
NAVrutKUl,    Port   Nuaaaw,   Calil  .   uadrr   Projact   YD   S20-2. 

M-176 
Cbaalcal Coaatituanta ol Craoaola,   Fab   1454, C.  I.  Sanford, 
AM114I, Fin4Ml 

In accordanca wttb Frojact NY-*M)-0U1 whtck irqurat» 
factual data laading to tha Inhibiting of aarlnr borrr«, a 
raaaarch prograa on aarlna borar drtrrranta haa barn 
matitulrd. Thti report covara a litaratura aurvrv aadr on 
Ihr phyalcal and chaalcal proparttaa of rrroaota, thr aoat 
coaaon aarlnr borrr inhthitor no« in utr. Chraically, 
craoaola la • aniuir of poaalbly thouaanda of coapounda. 
Soar 220 of lhaaa roapounda bavr barn tdantifird and arr 
abown in thta raport. Tha coapounda arr prrdoalnantly 
aroaatic - «OX or aor« - containing mainly hydrocaibona, 
phanola and hoaologa,  and nitrngan haar» 

11-177 
Coaparativa Kvaluallou of Altarad Aaortboaita aa a Fonolan, 
Drc  1«M, U.   W.  Stoll, AM1210 

Thr posaolana which wara atudtrd arr Idrnliflrd In thr 
rrport aa to type and flrld parforaanca btatory. Hoat of 
tha taat prorrdurra wrrr aalactad froa thr ASTN ayapoalua oa 
thr uar of poiaolanir aataiialt in awrtara and concrrlra and 

br 1944 ASTM atandardi Thr laboratory trat piügiaa 
yirldrd i(uanl Hal ivr and toaparablr valura for Ihr tignili- 
lant pioprrtira of Ihr poaaolana, thrir data air pinrnlrd 
in Ihr lablri and figurra Thr dintuialun and CMCiutMM 
loramg Ihr body ut Ihr rrpott arr baaad on thrir Int data 
and on prrforaancr crilrna ratabliahrd by coaprlrnl 
authonliaa on thr aubjrct In addition, inloraatiun ia 
currantly bring obtainrd on long-tiar concrrtr ttrrngth and 
aapa.'ion trata which will br aubaittrd aubarqurnlly in an 
addrndua irport. 

11-171 
Uarbag« Diapoaal   With  Cnndrra  at   Advancrd latat,  Jan  I'C... 
J    J    Trallalia,   AM1149 

Carbagr gnndrra arr applicablr to aaall baara having a 
•rwagr ayataa Thrir uar will rrducr inarct and rodrnl 
problraa and rliainatr garbagr hamlling outudr ol Ihr 
gallry. Uar ol gnndrra al largrr baara will drprnd on 
local conditiona. Krcoaarndrd lypra and local tont lor uar 
in coaponrnl gallrya arr prrarnlrd ami trial matalUl lona 
al  advancrd baara  arr auggratrd. 

Protrction    Studira    on    Singlr   and   Nulliplr   Hull 
Frb   IIS-.   W.   A.   lowrn,   R,   R.   Strrrd,  A     I    Fun'i, 

N-U« 
Catbodic 
Syalaaa, 
«MUM 

lltld itrrl coupona uard in thr AFDB-A ayataa indicatr 
Ihr ratr of corroaion of undrrwatrr arras hai brrn irducrd 
to a nrgligiblr valur Similar coupon trata on Ihr IDI.-20 
indicatr a rrduction in thr corroaion ratr of ovrr AOV 
RrroaBrndationa and plana for laproving Ihr oprrational 
rfflcirncy and vrraattlity of Ihr graphitr anodr ayalra aa a 
■inglr unit  arr prrarntrd. 

N-IIO 
Inaulation   ol    Undrrground    Piping,    April    WSk,   S.    Gilra, 
IMIMll 

Thr lirld and laboratory trata and rvalualiona con- 
ductrd bavr abown that thrrr arr aany arthoda In coaaon uar 
lor prolrcling undrrground piping Iroa brat loas and coi- 
roaion All thrar ayatraa havr liaitationa which aakr Ihr 
srlrction ol a univrraal inaulation and corroaion protrctivr 
aalrnal dillicult . 

N-IR1 
Inatruarntation lor thr Nraaurrarnt of Ships and Mooring 
Foren al Pugrt Sound Naval Shipyard, Rrrarrlon, Waab , Jan 
KM, R    *     lour..  AMI202 

Inforaation ia prrarntrd on mat ruairnlat ion considrrrd 
auilablr ior thr araaurrarnt of Ihr trnaion and ciiaprraaion 
forcra on a aoormg ayatra uard to hrrtb an maclivr capital 
ana akip and on inatruarntation for thr araaurrarnt ol thr 
prrtinrnt rnvironarntal lactora (nmrrly, wind, wavn, u.lr. 
and currrnt). Includrd arr dtaruaaiona ol Ihr draign, 
inat.llation, and iunctioning of wirr attain gagr and 
arcdamcal-typr forcr and prraaurr pickupa and of pholo- 
graphU- and dirrct writing rrcordrra. Nrthoda of data 
analyaia and corrrlation arr not  diacuaard. 

R>IN 
Prrforaancr and Biological Trata of Hravy Hrtal Coapoundt aa 
Nartnr Borrr Inhibltora, Aug l"1»«. K. R. Moldrn, H Hochaan, 
T    Ror, 4010(02%,   minOS.'S 

Blorka of aouthrrn yrllow pinr wrrr laprrgnalrd with 
crrtain aolublr and maolublr aalta of iron, copprr, iilvrr, 
cadalua, arrcury, nlckrl, Irad, and ainc. Pntcraancr trata 
in Port Hurnrar Harbor, aa a part ol Projrcl NY-4S0-0J0, 
indicated a rrlativrly abort arrvicr llfr for wt>od in|irrg- 
natrd with thrar coapounda. Thr aolublr foraa arr Irachrd 
out too rapidly by Ihr ara to prrvrnl borrr attack tor aurr 
than a frw aontha. Biological trata with Trrrdo larvaa 
indiratrd that aoar ol Ihr manluhlr loraa aludird had lona 
that rabibitrd toair proprrtira. Thrar (oraa did not pro- 
vide   adrijuatr  protrction  to  br  of   practical  uar  brcauar  of 

N-l( 



Ihm ritt «••€!> I»« Kohibi 1 it ir» 
t V»K u ton W4K I hr i r (orr t oo In« 
01 g«iu>a 

Thr   i ttiu nil i «t ton of   thv 
«»   h«vr   »t\   r 11 et t    on   i h^ 

■•US 
in «ml Hravv wh, i I loail I'mMraB. Kr lat ion»hip Study, N«i 
;■'.-.,  A    S    KUMM-ISI ..«,   AI)8);0) 

In> lti*lf4< tn thi» nyofl «i<* il«t« ohtAinrtl mi-ln I'hA^e 
I, Krldt loimhip Study ot Pro)rit NV-^;0-UUIl-). Staht I tut ton 
DI   hm(»..■.■.   fut  Jrt  Ati(i«tt      Hi'-  t—yrratwrn mr.s.u.-.i  «t 
thr p«vrMritt IUI licfl tiittln v«i toua 141 l^ipr hr ight k «ml 
«iiglr» «nd .it .iiir.irm lo(«tioni «long • trat ilah «rr 
indiratrd Krlat toitkhtpii «iH>n|t tJtl^ipr hnght, anglr of 
in« 11 it« t ton , «nd »ui l«i r t rape rat urr «ir r8t«hl tahrd, and 
lomluiionit   «ir  drawn  IUMB thrif   rr lat lonahtpa 

N*1I4 
Shyltghltng Haltrrn» tor Daylight Illuaination of thr Buirau 
Stand«id Atih Kih Strrl Building, 40-fl by 100-tt, «nd thr 
Huir4u Stand, id Aith Kih Strrl Building. 40-tt hy lUO-lt, 
Nar    l-n-,    I-     J     Kuah.   AMISML,   PHMS^U 

Thr t itrna uir 1 lor thr throrrtnal draign and 
mat al lat K n ot vaiioiik ahylighling pattrrna in dravnhrd 
Thr Mrthod» loi oht«tiiing •raaurrarnta of mtrt lor ilhi 
■ mat ton and thr iraultmg data arr diaiusard In ordn to 
aatiaty thr daylight 11 huiinat ion nrrda within thrar utility 
huildinga tor auih arp«r«tr i«trgortra ot otiupAiuy «a would 
he mvolvrd with dittitult «nd crttlc«] arnng task», 
t<idin«iv krnng tllkl, 0| laaual arnng taakc, rridaarntl«- 
tiona «ir »«dr that kit» i.o«|HtBrd ot ti«nalii<rnt pl«atu 
p«nrU, idrntu«! in ai/r «nd ahapr wtth thr »hrrt »rtil 
ahrrttng paitrl», t>r aiadr availahlr toi installatiun ot 
aky I ight ing  pat tnna 

M-IBS 
Pi Irs   Suhtet trd   to   I.alrral    Thruat ,    Nar    H'w.   H.   Q,   Maaon, 
AM 1 SOS 

Thr drtaila of a trat inataUalion in whuh a lull 
at air pilr was rahrddrd in an rarth fill and auhjrttrd to 
latrral load« air outlinrd Thia rrport drai nhra thr 
tnat luarntat ion, nuUding arana of awasui ing prraatirra and 
drftrtttona at intrtvaU «lung t hi rntirr pilr Irngth- An 
raaaplr of thr prrkkiiirs and drttrittona ohtainrd la prr- 
arntrd, and a i oapai t aon is aiadr hrtwrrn «raaurrd and 
throrrtual valur«. Two «rthoda ot solving aiamltanroua 
dittrrrmr equation» such aa thosr mvolvrd in Ihr analysis 
ot thr problr« ol loaipiit mg latrral rarth pirssurcs, drtlri- 
tiona, shrars, and shwrnts along thr rahrddrd Irngth ot a 
pilr  are   int roducrd. 

drvr 1 oparnt was undr 11 akrn by NAVt ERr LAH undr ■ I i o ]PVt 
NY-OW-OOV; and Istn tunlmurd undrr Projpit NY-OW-01^, 
Wtntrii/alion        ot t'onat iui t ion        Battalion        Kquiparnt 
IVsiiahlr draign criteria fot this kit havr brrn drvrloprd 
f to«    Art t it     pgperiemes Thr     kit     «ust    he    vrraatilf, 
rstirarlv aobilr, 1 ight-wrtght . ttiapat I , ruggrd, opriational 
without auxiliary units, iradily oprrablr, readily tlosrd 
lor ttavrl, and tapablr of affording adequate protfrtion to 
pn loitnr t   dui tng  opera! ions 

Trst     Hawi ,    Nay     l*mt    D.    K 
I-1M 
Kvaluatton    ot     a    Con<rrtr 
Williaaa,   M'  (.r4 t 

A nondrattutttvr tonttrtr tester, drvrloprd by the 
SWIM rnginrn ( Kinst Sthaidt, was rvaluatrd by NA\iKKH-AH 
to drtrrainr its adrquaty for obtaining thr appronaatr 
(oaptraaivr   atrrngth   of   rontrrtr   in   situ. 

N-1H9 
Vapor   Tiansaisstor   Proprrtira   of   a   Coapoaitr  Nasonrv   Wall, 
lun   l^-w,   K    J.   ^ahlodil,   AD«WOK 

thr purposr of this trst was to drvrlop thr rquiparnt 
and arthnda with whith to drtrrainr thr vapor prrarantr at 
tisrd vapor prrssurrs and dry bulb Iraprratures of a toa- 
poaitr aaaoniy wall Thr wall «elected la typical ol soar 
ol thr Navy's nrwrr typr ol drhuaidifird warrhousrs and 
consists ol a coaaon rrd brick fating and a concrrtr block 
backing with aortar slushrd-in hrtwrrn thr units. This typr 
ot wal 1 was const tut trd at thr laboratory and thr f trat 
phaar o| trat ing has brrn cone ludrd. A atrady ratr ol 
SKuatuir aigratioit has brrn athirvrd Iroa a art point ol 
vapor prrssurrs (Othrr phasrs will follow with dillrrrnt 
arts ol tonditions.) Tl.r first phasr producrd a aoiaturr 
aigration tatr of <) BO graina/lt aq-hr-in HO which girally 
rxcrrds ratrs presrntly usrd by drsignrrs and rnginrrrs lor 
this typr ol  construction. 

11-190 
Stabi 1 trat ion   ol    Brachrs   by   Application   ol   Sra   Watn ,   Nay 
I4S4,  A    S.   Ruanrlsburg,   JR.   Krrlon,   A1)«W(W 

Thr protrdurr and rqui|tarnt usrd to invrsttgalr thr 
practicability of applying sra watrr to sand brachrs to 
tapiovr tratticabiIity tonditiona air dracubrd. Sevrrsl 
quantittrs havr brrn applird to trst plots and thr traftic- 
abiltty of rath aa rrllrttrd by drawbar pull arasurearnt ■ 
has brrn drtrrainrd. Concluaiona havr brrn aadr concerning 
thr traaibility of this art hod of stabil ir mg brach arras 
during aaphibious  oprrations. 

N-lftb 
Solar  Turbinr F.xprr larntal  Slavr  F.ngmr  Hrating  and Cranking 
Unit.  Apr   19S4,  J     K    Dawrs,  .IN     Saas.   ADBUOM 

This is a rrport on an rxpniarntal slavr kit designed 
'o furnish quick starts of told soaked rngmrs It would br 
.'rsirablr to havr thr following character ist its in an rngmr 
starting slavr unit: (1) production ot a large aaount f»l 
heat, ISO,000 or ao r Rtu/hr; (2) arans to hrat thr rii^inr 
toolant, (U arar.s Co hrat thr rngmr luhr oil; (4) arans to 
providr hot mtakr air to thr rngmr bring startrd; (S) 
availahlr rlrctncal powrr which can br usrd to crank thr 
rngmr to br startrd; (6) as saall and light as possiblr to 
lacilitatr handling A saall turbinr drvrloprd by Solar 
Aircraft Coapany for BUSHtPS apprarrd to br ablr to pioducr 
aanv ol thrar drsirrd fraturrs for an rngmr startrr slavr 
unit, and consrqurntly was obtainrd tot inclusion and trst 
undrr Pro)rct NY-0U-01S, wintn ixat ion of construction 
battalion rquiparnt 

N-1B7 
Polar Kirld Rrpair Kit, Apr IMi, K. N. Tmklrpaugh, UMUO? 

In ordrr to rliainate costly drlt;ys and to insure 
drlivrry of the cargo, it was nrcrssary to drvrlop a aobilr 
earrgrncy repair kit to accoapany each sled tram.  This 

N-m 
Addrndua to Trchmcal Notr N-177. A Ctia|iarativr Evaluation 
of Srvrral Pofiolans, Jun US4. U. W. Stall, P. H. Prtrrsrn 

This addrndua prrsrnts turthrr data on strrngth and 
shnnkagr ot thr saair toncrrtrs covrrrd in Trchmcal Notr 
R-177. Additional valurs ol rrlativr efficiency havr brrn 
coaputrd. basrd on thr strrngths obtained at later agrs. 
Nrw data and thr arnta of poaaolans in grnrral, particif 
larly ot thosr aatrnala incltulrd in thia study, arr dis- 
cussrd 

N-W 
(\msrivation ot t'rarnl , Jan HSo, P H Prtrrsrn. AIMOSO.'r 

Por yrars it has brrn advocatrd that thr govrmarnt 
givr adrquatr considrrat ion to this national problra and 
that it study waya and «trans to assurr itarlf and othrra 
that unnrcrasary waste of crarnt ia not bring tolrratrd. 
Evrry rffort ia to he eaployrd to uar thia critical aatrt lal 
to aaxiaua advantage. It is with this lattrr thought in 
amd that the following paprr ia prrarntrd, giving sug- 
grstions   of   ways   in   which   wastr  ot   ceaent   can  bo  avoided. 
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■-HJ 
Ev.luaiiun of Aj«x Protatyp« FUk« let lUchiM, Jul   W.«, W. 
I    HttclMll, H.  L    Bum. AMUM 

Th» Ajai Prototyp« Flak* 1c* ttockla* ••■ tottod under 
Project YD-M1-7 ti • ftn at MIDOCKS progrta to ratablnh ■ 
>(u*liti*<l product« Ult for fl*k« ic» Mrhin««. T««t« 
parfortMd mr« «*««iitt«>ly in «ccard«nc« «ith Mi limy 
Sp«citic«tton HIL-T-U3tlt of  I? S«p lisi 

N-l«4 
Carrooon  Rat««   ID   S«  W«t*r   «i   Port   Hurnn«,   Ctlifornt«, 
for   Sist««B  N«t«l«,   Jul   mi       Un   l«%4,   Oct   19)4,   C.   V. 
• rouillott«,    (RrprintrJ    in   Carro»ion,   V.    14,    No     1,    Aug 
19M,   pp.    16-21,   with  DIBCUMIOB   in No.   II,  D«c   I'tSK.   pp 
69-70), AMI212 

Initi«! work oa lurroaian, «fur ihr laration of tk* 
NAVCUILAB «t Port HWMM, C«lif , Ml tk« pUcln( of 
vanou« typ« Mtal p«n«l> into tk« •«• »ttfr witkin tk« 
harkor in ord«r to d«t«rmko« tk« tfv«rity of corrosion in 
this locality. On 17 Jul KM, fiv« paiwla Mck of 16 
diff«r«nt Mtala mr« aouatrd on porc«lain inaulatota in 
rack« and plac«d in the karbor wat«r for contmuoua 
IMMraion. At th« «od of tack 6-ao period, on« panrl of 
«ack typ« aatal waa r«*ov«d froa tk« karbor, and tk« pitting 
and w«i|kt loan «aa d«tcr«in«d. On 17 Jan 19S6, th« laat 
(or fiftk) panel of rack actal «aa r«aovcd, and th« cor- 
rosion leaats «*re d«l«nBlD«d. Coopared mth corroaion data 
found in R«f 4, tk« result« of tkia inv«ati(ation (wklch 
coatmuad over a period of 30 no) indicate no unuaual cor- 
rosiv« conditions   in tki«  harbor. 

N-199 
Evaluation  ol   LIMBUI Tuppini Plant   Nark  II, Oct   Iftk, R.   ■ 
Ndntoah,  ADIUI7L 

Tke teat runa on the Liams Topping Plant alter aodi- 
ficationa would indicate that tke unit ra tapable u( pro- 
ducing fuela wkich are acceptable for mlitary uae at 
advanced baaea. Tke aodilicat iona aade and tke new type 
burnera matalled, have increaaed Ike efficiency of tke 
unit. Furtker laproveaent in the furnac« draft IB neceaaary 
to obtain ■anwas capacity of  th« plant 

N-200 
Dynaaic Elaato-Plaatic Tcati on Saall Scale Beaaa,  Uct   19b<i, 
J.   R   Allgood, W.  A   Shaw, AObOOld 

Pkaae 1 of an expennental teat prugran kaa been coa- 
pleted with tke objective ot deteraining tke reaponae of 
»•all reinforced concrete beaas subjected to step concen- 
trated lapulaive loada. A deacnption is given on the teat 
beaaa, the matruaentation used, and the teat procedure 
followed. The reaponae data is preeented in tablea, grapha, 
and oscillograaa. A atudy baa been Bade in an atteapl to 
correlate these experiaeotal reaulta with a currently 
accepted fundaaeatal aode tkeory of structural dynamca. It 
is found tkat tke expennental results froa niaaerous teat 
beaaa are in good agreeaent with eack otker but that theae 
reaulta do not agree with fundaaental node theory when 
effects of daapmg are neglected. Eaperiaental reaulta do 
agree with tkeory wken effect« of daaping ate considered. 
Soae concluaiona and plans for future atudy are included. 
Rewritten as N-1IU 

II-19S 
Tests  of  MISMIPS Aackor«   in Hud and Sand lottoaa,  Aug 19SA, 
R.  C. Town«, J. V    Stalcuf., AM1213L, P11S4662 

Th« purpose of the teats was to provide coaparative 
holding power data of several lightweight and Navy elockless 
anckors presently being utilised by BUSH1PS Tkis report 
contains a description of tk« tests togrther with the 
results end okservstions. 

N-196 
Cvsluation of SS gpk tteio  Prototype Model Distillation Unit, 
Jun I'm, J. S. Williaaa, AM121AL 

As part ol the prograa to «atablisk a aultipl« sourc« 
of supply for lk«i«ocoapr«ssion distillation unit», an 
AVgph unit aanufacturcd by th« Heckantcal Equipaent Co., 
was tested at the Laboratory. Tke unit failed to pass the 
firat teat and waa renamed to tke factory for aodifica- 
tiona. The aecond teat waa paased without difficulty aa far 
aa perforaance waa concerned. Soae aeckanical trouble waa 
experienced, and tkis was corrected during tke test. 

R-197 
Final   Report   on   Test   of   York Flake  Ice Nachine,   Model  DER 
13,  Sep m*. W.   1. Mitchell, H.  L.  Buua, AD8Ul"iL 

Technical Not« N-1A2 ol 13 Hay 19)3 deacribes th« pilot 
aodcl OCR 13 York Flake Ice Machine and early laboratory 
tests of the unit. This report, though concerned priaarily 
witk results of in*aervice teats of four aodel DER 13 idtk 
Flake Ice Machines, by HCI Ho. 7 at Cuantanaaw Bay, Cuba, 
also gives reaulta of r«c«nt supplrarntal tests, by tkis 
Laboratory, of th» pilot aodel. 

N-19S 
Water Level and Draft   Indicator Test Facility, Uct  19SA, D. 
B. Wright, AM1216 

In order to detenaine the operational and aaintenance 
characteristics of water level and draft indic.itor systeaa, 
the laboratory staff designed and inatslled a test facility 
capable of siaulatiog the action of docking operations upon 
theae ayateaa. The use at tkis facility peraits the 
accelerated testing of the level and draft indicating 
systeas with respect to asintensnee requireacnts and opera- 
tional characterlstica of the systea coaponents and provioes 
both static and dynaaic conditions for test purposes. 

N-201 
Control   of  Fungus  in Hot Lockers,   Oct   1SS4.   H.   Hochaan,   J. 
S    Huraoka, AD812I8 

Since the aildew problea is one of concern, priaarily 
in housing in the bartacka areas, it waa not derated prac- 
tical to conaider any propoaal for ita control involving the 
lapregnation of clothing. NAVCERELAB haa been conducting 
atudiea on tke evaluation of low teaperature beatera and haa 
atudied a possible control of fungus by aeana of deaiccanla 
and a coabination of ultraviolet  light and ozone. 

N-202 
Field Asseably and Traffic Loading Tests ot a Portable, 
Prestressed Tiaber Rosdway, Ten-Ton Capacity, Deaignated aa 
Model X-2, Oct  It»,  P. J.  Ruah,  ADtl2l9,  PBlS4t>61 

A portable roadway ol prestressed tiaber waa designed 
to supply a trallic-way capable ol austaming vehicles up to 
20,000-lb gross weight in passagea over ao-called lapassable 
terrain. 

Over S00 trallic peases end aore than SO static 
loadings, or wheeled and tracked vehicles of groia weighta 
ranging up to H.U'S lb, were swde on the portable roadway. 
No serious structural daaage waa evident during or after Ike 
field teata. Deterioration of tke aupporting aoil was 
apparent during and after loadinga in exceaa ol SO,000 lb. 
Asseably aetkodi eaployed during the lield testa were not 
rspid enough lor tactical pucpoaes. 

N-203 
Final    Report   on  Testing   and   Evaluation   ol   Fran   Poaitive 
Crankcase    Ventilation    Systea,     Sep     19SA,     J.    K.     Davea, 
AD10SU2L 

The object ol this project was to deteraine tke ellec- 
tivenesa ol tke Fraa poaitive crankcaae ventilator ayateas 
on botk stationary equipaent and aobile vehicles \ neu 
with gaaoline enginea in the eliatnation ol crankcaae 
dilution,    aoiature,    and   sludge    in    the    lubricating   oil. 

N-204 
Evaluation ol  the  EZV  Pier-Anchor,   Feb   I9SS,  J.  E.   Saith, 
AIM1220L 

The EZY pier-anckor, aanufaclured by Van Dyke Indus- 
tries ol Los Angeles, Calif , waa evaluate!* by the Labora- 
tory   to  deteraine   ita applicability   for anchors and piling 
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( 
■ I     ..lv.i...-.|    hon Mir    |>iii.>ip<l     l«(l«i>    rv«lu<tr<l   vnr 
rtmr   ol   , . i. i-». ni   «IIü   i<|><>llv  tu  inlKt  vritlt«!  t>Mll>  'n>l 
pu t 1 *   «|i|)lir<l   «1   v«i loui   «nglr»   In«  Ihr   hol i «i>iil«l 

SilfWlill Ihr C/Y ptrr-Aluhui ml. »... h fWM^SitMi 
iondlllolift «s liiilrn. h«ltl, i lutky giouiitl 411t nr wuulJ hr 
nlirarly dllluult «lid truuld |'i»b«l>ly irtull in Jawir I» 
ihr inihoi Hokrvrr , il plorarnl »nr <t 1 oa|>l 1 «hrd hy •uw 
olhri Mr4i)» 91 whrn plAvrU by iii>iB4l mrmnu 111 iühmivr 
sollt, lAittfACtory puUout and hrarmn <a|tailttra iould hr 
drvrli*|ird by ukiitg an adri|uatr llM ol aiuhoi 01 hv plaiing 
anihotk in t andr« In noiuohraivr «and and tuial, holding 
tapatltir»    vould    hr    pool Thr   t.^Y   pirf-aiuhi>i    ahould   hr 
ionaidrrrd    (01    uar    only    in   luhraivr   auil»    lavorahlr    tof 
thni   platraHMit 

»■iOS 

Statr    Kilr    tlvvr loparnl    tor    Novi Inga   in   Sand   Bottoaa,   Nov 
ItM,   J    l    Saith,   VI'M.M 

NAVl'KREUAH tonduilrd Irata 011 alallr pitrs at Pull 
Hurnrar, Callf. Th» ulliaatr ohjr.livr MM to drvrlop a 
laailv ul atakr pilra ol dillrirnt holding puwria >urir>- 
ponding to ihr aooiing laairi AA (UH!,UOO lt>l thiough ü 
(S.IHIO 1h), whiih iould hr uard in lim ot aiuhora in 
vrltain tvpr aooiinga whnr Ihr diagging ol am'hori !■ 
dangnoua or ob|ri l lonahlr Thr pr«J*r( la divijrd into two 
phaara, itand and »ol botlu», ol whuh this rrpolt ^ivna 
Ihr tint (»and hottoal phaar tu thia drvrloi>*rnt 1t waa 
invHivrndrd that aand botto« trittng hr tontinurd to providr 
data I01 lurthrr irtinrwnta on Ihr draign with rrlrrrmr to 
Irnglh ol atakr pi Ir and Irngth and nuabri ul lins It waa 
luilhn rrioaarndrd thai trala in wid boltoa ahould lollow 
thr   , .■■plrl i.'ii  ot   Ihr   aand botto* trata 

H-iOf 
Prraiatnur   ot   t'hlorinr  Kraiduala   in  Slorrd   Watn   and   Kr, 
Hov   I«}«,  W    K     Nrhlarn.   J    J    Tiallalia,  AlMIl.'b.' 

I'liawtii and triiain loiiditiona in polar irgiona 
liriraaitatr d lat 1 thut ton and alotagr ol watrr aupplira in 
»Ird and bar rav ks tanka Hriauar ot thr puaaihility ol 
1011t .«mat ion dm mg diät 1 ihut ion ol watn at polai laaps, a 
atudy ot thr pnalatrmr ol ihlol.'ilr iraiduala 111 alorrd 
watrr and ur was udr to drtrrainr to what ratrnt disin* 
Irition prolntion was availahlr attrr various pritods ol 
tiar. 1t was found that residual prisistnur vanrd with 
thr storagr trapnalurr, hui that sulluirnt protntion 
rrMainrd ! 1 .•• an initial irsidual ot IS ppa altn 41t In 
Kirr/ing ot ihloiinatrd watn toiurnt ratrs thr ihloiinr in 
thr irntral part ol thr ur, and poitiona ol ic* arltrd aay 
iontain only  a  trair  ol   ihlonnr. 

Trat    .111.1   Evaluation  ol    Frlrphonr lablr  (M1-/7/II,   Uri 
R    H     Lrsrhrig,   K     !■     Ntlutosh,  1 OHMUKNTIAl. 

N-.>lü 
Tlir   Usr   ol   And   Injritluii   lor   Prrvrntiun   ol   Sialr   111  Vapor 
lo^irrssion   Uistilltliun    Units,    Sep   HS.,    J,   s      Wllliaat, 

firvious work on stair prrvrntiun has hrrn >taBaiitrd 
in rtl-Ubl This irp.ii tuvetrtl woik dour with sand vonlai-t 
stahllians and with liydi... h 1 .n n «tltl ininlioii in thr 
Irrdwatn lirttarnt with at id arrartl tu utlrr thr brttrr 
possibility lor stair luiitrol au lurthrr «urk waa pltunrd 
A rrprat trat was aadr with hydrothlurit acid 011 thr 
Llravrr-Brooks KS-gph prutotypr aodrl Thr objrttiyra o( 
this trst wrrr lo drtrrainr thr brat point at whuh tu 
injrtt thr atid, to raplorr various arthoda or drvitrs tor 
thr injrttiun, and lo rstabliah an opt laua pH valur tor 
raaplct* icatf irauval Conliuuuua atid injrttiou was uard 
Brt auar ol thr lithnrut ahorttoainga ol hydrothlont seid 
aut h a» bring a dilutr atid and bring atoird in glass 
taibovs il was tonaidrrrd drairablr to lind a aorr aultablr 
aatrital lor usr at advautrd baara Cltrlt acid, whlth has 
hrrn uard lor atid ilraning, waa thr tirst tonatdrrat 1011 
brtausr ol its trystalliur tora, low toanity, and avail- 
ability 

11-311 
Kvaluation   ol   a   Badgrr    .MO   gph   Vapor   Coaprrtaion   Distil- 
lation Unit,  Nov HS«,  J    s    Wllliaat,  AIMII264L 

A piototypr iOO gph vapor coa^rrasion distillatiun unit 
■anutatturrd by Badgrr Nanulat tur 111g Coapany was tralrd at 
Ihr Laboratory to drtrrainr whrthrr it was tuitablr lor 
advautrd haar usr Thr '.'O-hi trst on sra watrr waa patsrd. 
(onaidriablr dillitulty waa riprnrntrd in aaintairiing Irvrl 
uprrating tonditions duiing thr trst It is tomludrd that 
inrapri irntrd prmonnrl tould not opnatr thia unit tui- 
t rsslully. 

H-Ui 
Attrlrratrd Trsting ot Walrr  Lrvrl  and Drall   Inditators, Jan 
IMJ,   0.   B.  Wright,  AUUid.',*! 

Nuanous rrports and toaplaints troa tirld activitias 
inditatr a grnrral unrrliaht 111y in thr prrfonaantr ot thr 
watrr-lrvrl diall inditators on lloating drydotks. The 
Laboratory has thrrrlorr rstabltthrd a prograa to study this 
prohlra Thr     turrrnt     phaar,      rrportrd     hrrr,      ta     thr 
systras-trst phatr and involvra tivr toaarmally availablr 
watn-Irvrl-trtt phaara and one toaarrtially availablr 
Irlrartrnng syttra Subsnjurnt to an rstrnaivr rrvirw ot 
aanulat turna' litrraturr and moaarodal runs of tirld 
rrprrsrntativrs toiunning the various pioduttt, thrsr 
nystras wrrr thosrn aa thoar which aost nrarly tullillrd thr 
rrtiuirrarnts Ul thosr syslras trstrd, onr it rrcoaarndrd 
tor aodiluation and in-arrvicr testing on an attivr dotk. 
lurthrr invrst igst ion is rrcoaarndrd (or one othrr tvttra 
and a drvrlu|>arnt prograa lor obtaining a tranadutrr rlrarnt 
tor thr Irlrartrnng systra 

linal   Krport   on   Trst   and  Evaluation ol  Hurray  and  Tirgurtha 
Nodrls    .MO  1     and    200-Ü    Propulsion   Units,   Ott     f.,.    J.   K 
Dawrs,  A    U    Sthlrr,   APBl.'bJ 

Thr intoiaatittn sought I roa thia trst is to drtrrainr 
it thr saving in cost actoaptishrd by thr design ol thr 
Modrl JUU-r and 200*G units ct^tprnsatrs lor thru intniot 
aanruvrrability- 

H-:09 
An    Investigation   ol    thr   HtPhrrton,    Inc.    Srwrrlest   Ttilet 
Systea,   IV.    IIS«,   W.   K.   Nehlseu,  AU1U80.")L 

I In- fttPhnson, hit- , Sanltoi sewerlrsa toilet systea 
was developed by the aanulacturn tor use 111 localities 
whnr watrr staicity or sewage disposal probleas prevent use 
of convent tonal aethods The HtFheison unit was investi- 
gated because it thowrd possibi 111 irs ol solving thr 
problea. It la cont ludrd that soar archamcal coaponrnts ol 
the systra arr unauitablr lor Navy usr, but that the general 
acheae shows proaite tor developaent into a tuitable tystea 
lor  these Jillicult  conditions. 

Testing and Kvaluation ol an lufrraoM-Rand "tiyro-Flo" Model 
l)K us Rotary Mobile Air Coaprettor, Jan 19S.S, J. R. Oawet, 
AHlltU 

The Hodel DK-ilS coaprettor is a coaarrcially available 
unit. It is a rotary coaprrator (in contrast to the uaual 
reciprocating design ot practically all other available 
coapretaors) The rotary type of coaprettor la detigoed to 
have the lollowing advantages: light weight, coapactness, 
siaplicity, low aaintenance, low oil consuaption, lower coa- 
pressed air teaprraturrs, and taooth, vihrat lonlrtt oprra- 
turn Thr    purposr    ol    this    trat    was    to    drtrrainr    thr 
suitability of this typr of coaprrssor for ions 1 ru, t ion 
Ba11 a 11 on usr. 

N-2U 
Evaluation   of    Two   Packaged   Forced-Circulation   Water    Tube 
Roilera,  Nar  1955, R.  J.  Zablodil.  AMUbbL 

The    Advancrd   Batr   Coaponrnts   Division,    BUDOCKS,    bat 
need    lor    tteaa-grnerat ing   et|Uiparnt    which   la    lighter   in 
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Migbt and aor« campmct than njuipacnt th«t can nu» br 
prorurad under ranting ■ilitary apacitiratloaa To (ullill 
tkia naad, ih» Laboratory «aa r«<|uaatad to purchaa* crrlaio 
rcpraaaatativa boilara of ihr lifhiwriiM claaa, trat ihr«, 
awl rvaluatr thru aultability (or advancad baar ua« Tbia 
la ao inter i« report oo thr «atar tub« bot lor and conatala 
of raaulta ataaaini Iroa afftnaary taata, intrraittant 
oparatiott taata, and variable loadtoi taata. Raaulta of 
thrar taata bav* ahovn ihr SO-hp boiler to be fro« 771 to 
101 efflcieat under ateady ateaaing ratei and tbe 60 hp 
boiler to be 701 to 741 efficient under ateady ateaninf 
litra Both boilera paaaed tbe intemitteat operation and 
variable loading teata but with decreaaed efficiencira. 
Tkrouthout tbe teatinf, booever, «any delaya were incurred 
fro« coapoacot-parta aalfunrtiomnf ol  botb boilera. 

watet. An objrt t lonablr ant frua thr ahowrn waa larrird 
into the t Iran aritiun of the unit. The unit will hr 
redraignrd to inprovr the vanuua ariham^al tralurr» and tu 
incorporate   a   fan   tu   rahauat    the   aiat    frua   the   »howrrii 

N-2H 
tvaluatlun ut H.I  (Ninrral Inaulaled) (.'able fur Low Trap- 
erature Uar, Apr IS',1.. N L    Buua, A0IU71L 

The aineral maulatrd cable, hereafter referred to aa 
H.I. cable, waa teated under Project YD .11 lü fur BUDOCKS 
Teata were perforaed to deteraine the auitabiltty of the 
H.I. cable for direct burial uae in Arctic and aub-Aritu 
locationa  and  general  low  traperature  characleriilua. 

11-21) 
Salt  Water Corroatoa Teat  of Rolling Surface Bearing 
Swivela. Apr mb, W. B. Hitchell, AMU67L 

Altbougb tbe auilabillty of tbe Mi 1 Irr Swivel for uae 
with gear aubject to aea water laaeraton waa of primary 
intereat, inveatigatlan of tbe qualificattona of other aakea 
of rolling aurface bearing awivela for tbla uae waa deaired 
by BUDOCKS. A canvaa of aupply aourcea produced only one 
other, the Fleao roller bearing awivel. Accordingly, only 
the Hiller and Fleio awivela «ere conaidered and two iden- 
tical ••■plea of each were procured and teated. In addition 
to Laboratory trat«, »uar information concerning the emer- 
lencea of the Coaat Guard and the State of California, 
DeparMent of Fiab and Case, with the Hiller Swivel «•• 
obtained.  Tbia inforaation ia included in tbia report. 

N-2I6 
Portable   Roadway,   Model   X-],   Preatreaaed  Tiaber,   Slaty-Ton 
Capacity,  Har  ms,   P.  J.   Ruah,  ADIU6B,  PB15t665 

In field teata 190 lineal ft of roadway were placed, 
and aaay paaaagea of wherlrd vehiclca up to 4b tone groaa 
«eight and tracked vebiclea up to W tona groaa «eight were 
perforaed. No deterioration of the atructure occurred. 
Soae aoil deterioration «aa apparent at tbe greater aag- 
nitudea of loadinga, aoatly occurring at a point «here a 
«ater channel paaaed beneath the atructure. Aaaeably tiae 
in the field «aa at a rate of 34 lineal ft/hr, although 
«aaeably ratea of B2 lineal ft/hr «ere accoapliahed in 
i'tacticc on  fine,   irregular ground. 

B-217 
Cathodlc Protection Studiea, Noveaber 19S3 to Noveaber 19S4, 
Apr 19», E. R. Streed, ADB1269 

A graphite anode cathodlc protection (CP) ayatca on a 
group of 10 hulla utilizing current control in individual 
hull return Iinea «aa inatallrd and aaintained through the 
subject period. An experlaental electronic aervo ayatea haa 
aerved autoaatically to control the total CP current for 6 
ao. The reaulta of experiaentation with several typea of 
coaaercial and laboratory-fabricated reference cella 
indicate the need for additional developaent of a reference 
cell for continuoua uae. The effectiveneai of CP ia being 
detenained by photographic, aold, and coupon aetboda uaed 
before and after interval* of protection. Teat facilitiea 
for a atudy of the coapat ibi lity of painted coatings and nf 
floating corroaion inhibiting coatiaga in conjunction «ith 
CP arc deacnbed. 

II-21B 
Developaent of a Portable Decontaaination Shower Unit, Apr 
19U, W. R Nehlaen, S. Gilea, E. N. Hellherg, AO81270 

A prototype decontaaination aho«er unit incorporating a 
«aste «ater chlormation and recirculation systea haa been 
designed by Laboraotry peraonnel. Coaatruction, operation 
and water' treataent ti ata have been aade to aid in the 
further developaent of the unit, which has a capacity of 60 
aan/hr. Testa «ith BW alaulants allowed that a chlorine 
residual of 10 ppa at a pH of 6.7 resulted in rapid des- 
truction of the BG and SH teat organiaaa in the recirculated 

N-220 
Evaluation of  Kuehnng High'Sperd,   Track-Hounted Cranei,   Hay 
ms.  A.   C    Schier,  AllNl.'.'.'l 

Tbia report covers the prrforrtnee tests of thrrr 
Koehring high-speed track-aountrd cranra, in draert, tea- 
perate, and arctic cones, which were imtiatrd undrr Prujn t 
NY M» 001-1 and concluded under Project YD SIO-U. It was 
concluded that thr perfocaance of the cranei was satisfac- 
tory. 

N-221 
Inveat igation of Unpreaaunted Shelter Rrquirraenta and 
Equipaent, Hay 19», J. J. Tcaffalia, W. R. Nrhlsrn, ADSWM 

Developaent of satisfactory entrance and exit aethmls 
preaent the aoat difficult probleas. It ia poasibtr to uae 
ur convert certain types of existing walla to laperaeablr 
walla for gas and aeroaul protection. An air nupply aay 
then be obtained with diffaiiun aatenala or aanual ly uprr- 
ated collective protectors. Developaent and tenting of aany 
iteaa la required, but it appears that useful ventilated 
unpresaunxed shelters tan be created. 

.4-222 
Developaent and Prrliainary Field Testing of an Exprnaental 
Decontaaination Apparatua, Jun 19», S. J. Weiss, ADA1274 

Under a project directive fur the developaent of an 
effective decontaaination apparatua producing a hypochlonte 
alurry froa liquid chlorine, dry chersical, and water, there 
haa been designed, fabricated, and teated equipaent nf the 
■ ollowing apecificationa: (1) No power aoutce is required 
other than that inherent in the aupply water. (2) The 
equipaent haa a capacity of ."> gpa of hypochlonte alurry at 
a aupply water preaaure of ICO paig. The discharge at this 
operating condition is suitable for direct spraying (J) A 
aatiafactory effluent ia obtiined when the water supply 
pressure is reduced to aa low as SO psig. Kuwever. there is 
a cor --iponding reduction in capacity of the apparatus and 
force oi the final apray. (4) The phyaical and functional 
characlenatica of the equipaent are auch as to allow the 
uae of  a vaiiety of  dry cbeaicala  aa  the  atarting coaponent 

N-223 
Evaluation of Coveraeter, Jun 19S5, U. W. Stoll, AP. m.'sol 

The coveraeter affords a nondestructive aeans of aea- 
auring the depth to, and location of, reinforcing ateel in 
concrete. The inatruaent as rrreivrd diaplayed only a fair 
degree of accuracy. The device waa recalihiated, taking 
into account Jiaaetrr of reinforceaent and inatruaent power 
source. The aodified instruaent aeaaurrd depths up to 1 in. 
cover to an accuracy of 0.1 in. for reinforceaent of 
0.1 in. diaa or larger, and is capable of aeaaunng deptha 
between 1 and 1-1/2 in. to an accuracy of 0.2 in. 
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B-tH 
M114I Kr|>oft uii Tril «ml > . *. ,*i ^■■,i t AMrittAit Pipr «ml 
Slrrl ■«» *iu \0 fun t>i Nvui Pkihilr t». . k kiushttig «ml 
Stif-ruin«   PlMt,   N*|   ! '   '      ^     C     Uirn«,   AMU'^l 

I'Kr     A, -...,*. -..:      0|     «     ... .     iw,      0J     I ighlWf tghl ,     hlgk 
it>rr>l, .'OO-ton hi imh iiuihri b«»!-^ on rnturly or* piin- 
>. tplr» ol ^ luthing (im luJiDg hi*«! . 1 hr«ii « 1» , «u^ritoiui 
vibr«tu>u» ot high »frr 1 ia|>«< I «ruvhrtkl *«• «uihoiKr«! bv 
t hr    krti*«i«It    «ml    Ptv li>|<«ri)l     ^  J 1 I   on   Z2      »•■   WM Thr 
Aartt(«n lijr «u»! Slrri i'urput«tu>n luhaitlr«! « |>l«n «ml 
trnt«tivr Jrtign IM « SÜ luii'bi lighlvright »tt>itr nuk 
k t u»hri ut 11 i«,n| « hi gh »prrJ m\t^ t 1 lufthn flui I hr «n un* 
J«t V 1ru»hri ( 1 ■ on«1Jrc«tion unJr1 (hit piogi«■ A unit 

1 thii t\rr ««■ puiih««rd «• J ii«lr w.»Jr 1 »1 Ihr .'00 
ton   hi   unit   »1 ■■• A*rrii«n  Pipe   «ml Strrl 

Ürvrlo|«riit ot « feivlugu«! OiitUt ti>ii I'I,»J^.- U«Bt# Pi»po««l 
iim.   Jyl   USS,  M    M    Nrh..ri).   AMUrU 

fhr Ali 11« h«i 1 «1 kk 1 1. » »,cr ■r-to«gr diapo««! um t d*- 
• 1 gnrj by Ihtk l.«bor«tor v w«» t tr I>t-trklp>l toi -. •<. bj thr 
priKunnrl ot thr Aiav > J^J Trvt Sl«tioii ft.r tr«t irvr«lril 
tb«t thr piolutvpr . 1 *. 1. it» UH) g«l MrgllMI t«nk witt 
h«n>Ur    thr    »r«i«gt*     |oi     «ppi o» nut r 1V    tiv.    Wit A   lirk   unit 
will br Jnifrd with « *l>0-g«I «r[«tioit t«".k tntrmlrtl loi 
u»r by I.' «rn Tbi« unit will iiiilu<Jr JH i»|>rove<J toilrt 
bi>wt Jr»ignr>l to ovrrvuar Ihr «rilhrtn ublrvlioii« ot thr 
pr 1 »^aur) to thr 111 «t unit trittrJ «titl to pivtvtUr brt tn 
■ luJgr itrp«i «l ion 1 g ir Jmr thr vi<luar ot 1 t^ui J 1 r«jut 1 mg 
dia|"' «1 It 1« i-U th«t this ri|uip*ru( will till « nrrJ 
undrr  \rtt«in  rtgoroui   vonJitioas. 

H'22b 
liv«iu«tion   ot    Prrt«biu«trJ   IBM h- IKtwn   \\y<-   ^. .   '.   Kui m turr 
KM   Ailv«iur.l B«»r  Usr,   Jul   USS.  W    I    Nitihrtl,    I     H    S«a>. 
UIIU771 

A» «t iput«trJ bv MBOCXS, rv«Ui«t ton ol thr turmtutr 
b««rij on tu*»ri v ti r «ml labor« I pry tr>ts tiu ludr «tudy ol 
t hr tol lowing t«( t i>i » to thr m*tk\mum prgCtlCgJ mtrnt («) 
1 uggrdnri» «nd Jut «hi 1 it y , t- ' r«sr ot «s»ra4>lv «nd dia««- 
ftrably , (c) rr8iat«nir to r«ihing ilrraar», (dl «dr4U«iv ol 
ovrtar«» v r«k tng, (r I L oat, vrighl «ml »txr, • t ' raar ot 
tt-pair, ig) rttnt« ot drpot aloiagr, «nJ (b) «o«|>«riaon 
wtlh   ^UIXVKS   «dv«mrd-b«»r   »t«m*«id   tuinttutr 

IVvr loparnt ol « Plywood St rraard-Skin U«ntg«n. Jul WSS. 
D A Craw, J. I. Dvkina. J E< Sihrordrr. W. f. Buihatt, 
AD70719L 

In ordrt to «pplv hou»r-t1«1 Irr induitrv lonatiuition 
trchnt^urx to thr w«nig«n projrvt, NAVi'KKt^-AR ioittrailrd 
with Tt«iiftA-Houfting, Iiu . , Lo» Angrlra, Cglil , to tl*gl§i 1 
plyvuod, «t 1 t-ssc-.l - ti m wanigjn A piototypr, thr Hark IV, 
w«a built by SuaiHrrhrtt Kool Stiuiturm. Ini . Loa A.grtra. 
i« 111 , «nd w«h rv« lu«trd «I I'oi t Hurtirar, but n- I undn 
«rvlii.' ionditioua An i«piovrd »t iraard-nliui wanigan, thr 
Nark V. waa draignrd «nd tahiwatrd by NAVi'KKiUH This 
wanigan wa» rv«tu«trd «t Fort Huritfiar «ml, undri arctic 
iooditiona, at Kurt Cburibill NgtflllcatlMI o| tbr H«rk V 
wanigan «ir b# tug t«brii«lrd «I thi» liar tor anvicr in 
AnCaictic« tn Uprrat^on IVrp Krrr/r Thi» rrporl uu ludr» 
thr drvrloiiaM-nt and rvaluation ot thr n«rk IV' and Mark V 
wamgana 

Kvaluatiun ot a Threr-Paaa. SO-hp Packaged Knr Tubr Boiln. 
Jul   19^^.   K    J.   Zablodil.   ADSUMSL 

Tbi« 1« an 111t r 1 i» rrport on ttf «-iq-tt fir« tubr 
bo 1 Irr and con« 1 at a ot rraulta airaiBing I to« ctt u trnvy 
trita, intrraitlriit oprratton trnt», and vanablr loading 
trat» Tbr    boilrr    waa    rl t u inuy-triitrd   -.-.   hi    at    atrady 
tiring, intrrailtrnt operatlon-tratrd lor «0 hr, and var- 
tablr loading tralrd lor S hr. Krsulti ot thrar trat« ahow 
thr boilrr rltit'irncira to «vrragr troa 77\ to &\\ «t vari- 
ous straaiiag r«trs with opt taui pritoraaiuc1 in tbr r«ngr ot 
9S0  10  1000  Ib/hr atraa production. 

Hydiophobt»   Lrarnt,  Srp  1»S!>.   1     W    Stoll,   \l'-i.^-.   I 
Ihr ira t kt «m r ti «tMoapbn ll drtrt toi «t ion ol t rrah 

p\>itl«nd .t»«i.i i «a hr gir«tly uu rr«ard tbiough thr uar ol 
aa«ll «ak>uutft ol intrtgiound olru «i id tahotaloiy trata 
havr draKMikt 1 «trd th«t thr «ddition ot olrii « id ftubat«»- 
ti«lly driir«ark thr rttoit ir^uurd duiing tiniah giindmg 
ot traHuil, tli«t « Ban drtn ioi«t lou-iraiatant tirah <r*rnt 
will trftult . and that, it thr «11 •ml i«iiiiug trndnuira ot 
pot tland 1 rar nt »o I iralrd «ir iout tolIrd , thr 1 rau It ant 
■arlari «nd 1 om rrtre »«dr 1 1 .•• olrii-«iid-lir«trd • rarnt» 
«ir aiailai to untiratrd irarnt» Aft «11-drt 1 «ining «grnt 
a«y hr «ddrd duiing thr •MIIUI «i tut mg pioiras 01 at thr t iar 
ot     tirld    uar    o|    thf    liratrd    trarnta Tbr    pimritl    »tudy 
iiidii«tri   tb«t    Ihr   uiir   ol   olrw    «i id   is   rioiioau«lly   tr«- 
aiblr 

M-:Iü 
l'irliamaiy Irklk ot Kthioua Glagf Krtiitourd Plaatus tor 
Pipr   Nrpati,   Srp   UM,   J     J     Tiattalia.   ADIOftlSb 

I'trliainaiy trata ut tbr rvaluation ot ioaarivt«lly 
«v« t l«hlr I thii<u»-gl«ftft- ir intoi i rd pl«»l ü p«ti htug a«- 
trit«li lot irpau», lra|>oi«iy «nd pri««nriit , tv> undrrgrouml 
pipr linra «ml di ut 1 ihul 1011 «yatras at Naval aboir attivi- 
tira havr brrn . •«i-.i-f Tbia pipr p«tihiiig arthod i-tlrra 
* aran» toi thr r«|t|d, tra|K>i«ry irpau toi rapoard piping 
in aystra» haiidt mg I Imd» at Irss th«u 100 pai «ml ^00K 
with ovn "tOX irli«hility ol p«Uhr» Krp« 11 a CM br aadr 
uitdn highn pirkkuir» lh«ii thi a but with Irs» irliablr 
trsullk Thr u»r ot ihr pl«8tit. patth on undnground piping 
«pprai rd ; i« 11 r.' Tbr 1 ondt t ion« nu ounlnrd 111 thr rrpai 1 
o| undrrgiound pipr would aakr tbr appl 1 i at ion ot thr 
pt«kl u    a«trii«l    rattrarly   dittiiult P«t(.hrft   h«vr   hrrn 
inftt«llrd undngiound tor dui«bilily Irats. Krsulls will br 
publtabrd «» «v«tl«blr Skilltul «pplit«tion 1» ir\juitrdt 

but « li«inrd opri«loi i «n aakr « typit.«! irp«ii in Ira» 
t tun «n houi IVvr lo{«arnt ot «May uar» toi t hr»r aatn tals 
ftrra»  pi oaik mg 

N-231 
t \ tlu«t1 on   ol 
Srp     l^SS.     It 
Mnu(i:-.^i 

fhr   U S 
to    drtrtainr 

thr   I'.S     Am 
B.     kdw«ids. 

>   NoJ*l    NA 44SJ0   Urhuaiditin, 
J     N       S«aa,     W     B      NiUhrll. 

Aino Hodrl NA 9*ht0 drhuaidttirr wa» tratrd 
it» i«p«i ity «ad pown 1 oiikiMpt ton «nd to 

drtnainr its auitability toi drhuaidi t uat ion ot warr- 
bouara ll waa iomludrd that thr U.S. Airco drhuaiditin 
1 a 1 onaidn «bl v tra» rt t it. trnt than drsii 1 «nt drhuaidi tin» 
tor a« tut «in 1 ng «11 «I ' >*» 1 r l«t ivr huaidi ty . But lor 
opri«lion tn w«ia ilia«tr» whrrr irl«tivr huaiditirs ot SOI 
01 highn «ir «.<rpt«blr) thr I' S Arno unit a«y KOiip«ir 
i'-. [ r    t«voi«hly    with   dräu \ «nt    drhuaidi t in » Pn tora«m r 
v h«i «> tn ist ti a ot dnutant hiusidttina opiating undn thr 
l«ttn ioiidition» kbould thrrrtotr br «avntdinrd It w«a 
tuilhn loiuludrd that thr I S Aiico drhuaiditin ta wrll 
bin It   «nd   lü  «11 «ngrd  toi   iotivrninit   a«iiitrn«iu r 

N-.VU* 
In-Snvivr Trat l'valUvlion ot JO- by »B-Kt St raight-Sulrd, 
Öablrd-Rool, Ptr «hiti«trd Strrl "Hurnrar" Building, Nov 
l«Si.  J.   I    Oykin»,  ADIO»;«'.  PBlS^o^P 

To anurr an rv«Iu«11 on ot thr Hurnrar bu 11 dtng, 40 
buildinga wrrr prowurrd toi tn-arrvicr trslmg within thr 
Navy rat «hi tstusntt Thr u»iitg «gnu ira wrrr to coa|*lrlr thr 
ijurjtl lomianr» turniKhrd Ihra iovrimg thr rrcriving «ml 
hand I tng, rm I ion, «nd pn loiauiur plusrs ot thru 
buildings thi» rrport iovrrs tbr rv«lu«tioii ol thr Hurnrar 
building ttom thr d«t« coapilrd tit« thr m-srrviir trst 
i^urat 101111« urs. 

N*233  •   Issurd  as  «n Apprndia  to  N-.VH 

H-:J 



11-234 
Evaluation of Cilsulalr Iniulation, Nuv I^S'J, S. Cilr«, 
AD1082S9L 

Brcauae inatallfd underground piping is subjected to 
considerable earth pressure, vibration, and mveaent, piping 
and insulation aust have structural characteristics that 
will withstand these stresses and, in addition, the rough 
handling of shipping and installation. Brittle Mterials 
such ss cast iron and clay Bust be handled with reasonable 
care, backfill aiaterial aust be carefully placed to prevent 
breakage, and settling and vibration aust be kept to a 
ainiaua. The insulstion ability or heat flow resistance of 
the various insulating aaterials used in underground work 
aust be carefully evaluated. The deleterioua effects of 
aoisture and teaperatur» fluctuation appear to be des- 
tructive to the efficiency of soae aaterials. This is often 
the f juse of increased plant deaand in steaa or hot water 
distribution systeas. These probleas were considered and 
investigated in the evaluation of gilaulate in varioua field 
and laboratory tests. 

N-2lb 
ms  Survey  of  Water-Level   and  Draft  Indicators  in Floating 
Dry-Uocka,  Dec   I95S,   H    D.   Hitchcock, A010I260L 

Inforaation on the preaent atstus of water-level 
indicator systeas in 84 floating drydocks has been coapiled 
froa questionnaires and is discussed. Portions of it are 
presented in tabular fora. The systeas on 33 decks are 
considered inoperable or totally disabled. Of the other 51 
systeas, 22 are considered satisfactory, no evaluacion is 
possible for the reaaining 29 because of lack of inforaa- 
tion. The questionnaires indicste that probably the aajoi 
cause of failures and unreliability in floating dock water- 
level systeas is lack of proper aamtenanre linked with 
pneuaatic teleaetering. That is, pneuaatic teleaetering ia 
a basic weakness in these systeas, consequently continued 
aaintenance is of priae iaportance. 

and refrigerated storage coaponents in fixed locations at 
Naval advanced baaes where electricity ia available. The 
units are also adaptable to gasoline engine power. 

N-23S 
Feaaibility   and   Capability   Tests   of   Electrical   Generators 
Operating in Parallel, Jan 19S6, R. H.  Leacbcrg, J.  H.  Saas, 
AOI0«13«L 

The NAVCEREUB was directed by BUDOCKS letter 
D-422/r:.HVS NP/Pt. Nueneae/Nt dated 21 Apr 1955 to conduct 
feaaib.Iity and capability testa of electrical generators 
operat.ng in parallel. The objective of the feaaibility 
teat was to deteraine whether the electrical systea of the 
various CB coaponents, aa listed in BUDOCKS P-103, arc 
properly designed. The objectives of the capability teat 
were (1) to deteraine the largeat aotor that can be properly 
atarted, with across-the-llne start, when the power source 
ia already loaded with a steady-atatc load equal to 501 of 
the roartiined capacity of the generator*, and (2) to deter- 
aine the eaae of operation of the generators in parallel and 
the rating level of the operatora required to operate such 
power aources in the field, 

11-239 
A Proposed Systea of Building Construction on Snow, Ice, and 
Peraafrost, Jan 1956, S. Giles, AD10S246 

Field experience and literature on the subject all 
point to the fact that building atructurea on peraafroat 
have failed becauae the theraal balance of the ground even- 
tually becoaes disturbed and thawing occurs. The principle 
of aaintaining the theraal balance between the building 
aupports i nd the cold ground with a systea of refrigerated 
piping waa auggeated by Mr. I. L. Winaor of Seattle. Testa 
conducted in the cold chaaber of this Laboratory have been 
very encouraging and indicate that auch a systea is prac- 
tical both on froren ground and on ice. 

) 

N-236 
Investigation    of    West    Coaat    Aggregates,   Dec    1955,    I).   W. 
Stoll,  AD10H2V1I. 

A study of coassercisl concrete sggregates obtsined froa 
four geogrsphic areaa in California is suaaarized. Con- 
cretes of low, aediua, snd high ceaent contents were pre- 
pared and aeasured for conventional properties. These 
observations and supporting data are presented in tabular 
fora. Average property relationships are shown graphically 
as a function of ceaent content and aggregate aelection. It 
is concluded that aggregate aelection greatly influencea the 
propertiea of coaparable concretea of aediua snd high ceaent 
contents. Psrticulsrly the elastic aodulus/ strength ratio 
and the coapreaaive cylinder strength appesr s function of 
sggregate aelection. 

N-236A 
Investigstion of West Coast Aggregstes, Appendix E. Resis- 
tance of Concrete Speciaena to Slow Freezing in Air and 
Thawing in Water, Get 1956, U. W. Stoll, 

N-237 
Evaluation of Victor Producta Co. and U.S. Therao Control 
Co. 10,000 Btu/Hr Plug-In Type Refrigersting Units, Dec 
1955, K.   B.  Edwarde,  T.  G.  Unas»,  A0108257L 

Testing of the Victor Products Unit snd the U.S. Therao 
Control Unit was brought about by a change in the ailitary 
speci'icationa for 10,000 Btu/hr units aa recoaaended by a 
joint inter-service group. The new apecifications require a 
capacity of not less than 10,000 Btu/hr with an aabient 
teaperature of UOF and a refrigerating teaperature of OF. 
The foraer specificationa required this ssae capacity at the 
aabient and refrigerating teaperatures of 110F snd 10F, 
respectively. The proposed refrigersting units sre intended 
for use, either singly or collectively, in 675- and 
6,800-cu-ft   refrigerating warehouaes  at hoapitals,  galleys. 

N-240 
Portable Roadway, X-4, 60-Ton Capacity, for Unatable-Terrain 
Areas, Jan 1956, P. J. Rush, AD108245, PB154667 

Asseably of the structure was perforaed at the rate of 
73 lineal ft/hr by a crew of IB aen. Sixty traffic loadings 
with heavy wheeled ai.J tracked vehicles were perforaed. A 
static loading teat eaploying a weight of 90 tons upon a 
aiaulated 60-ton tank tread waa perforaed. No structural 
deterioration of the roadway occurred aa a result of the 
loading teats. Oiaplaceaent of the supporting soil occurred 
under loadings greater than 50 tons, resulting in a settle- 
»ent of the structure but in no iapairaent of its load- 
carrying ability. 

N-2«l 
Jacketing of Tiaber Pilca, Interia Report on Jackets Within 
the Tidal Range, Jan 19S6, P. H. Petersen, AD108258L, 
PB154668 

The priaary objectivea of this phaae of the study were: 
(a) to obaerve the probleas relating to foraing and placing 
the jacket, (b) to obtain a coaparlaon of the bending 
strength of the Jacketed portion of pile with that of a 
sound pile, and (c) to coapare the relative costs of each 
aethod. 

N-242 
Evaluation of a Four-Pass 50-hp Packaged Fire Tube Boiler, 
Jan 1956, R. J. Zablodil, A01082511 

This is an interia report on the 5-aq-ft fire-tube 
boiler and consists of results steaming froa efficiency 
tests, inleraittent operstion tests, and variable loading 
teata. Results of these three tests indicated that boiler 
efficiencies average froa 77t to 84% with optiaua perfor- 
aance in the range of 1,050 to 1,300 Ib/hr. The holler did 
not priae «hen anti-foaaing cbeaicala were added to feed- 
water and occaaionally priaed without anti-foaaing 
cheaicals.  Cold soaking the "Fireyc" controller down to 6F 

»-2* 
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( 
Jiil ««I •itv«i«»lT •ll*tt .•|'»i«i i.'ii, «114 Ik» Iwllti .•'»1.1 n..i 
¥» •«•I» I« l*il mini» Til* hoilm it laftkt* «I |.i...lu< ii>t 
>f. hp, Mt MM Ik« i»i** NO hy OR* l..i.».l aKui.l..«» 
....in  ».I li.« ■«Ilini. 11.MI mi «I   Ik« k«ll«i'i  lu«l ml Wl»!- 
i.i» v.iv» 

»vtlmi i.-ii   »I   Aliaimi««!  !ll««l   Nuifld« Mil Tallrlp««,  r«k 
IIM, i   i   ».w.i.ii, M>IMO;(I 

/Huaintavii  «I««!   it atil«   tt«a«i< itlly ky .li|.|.in| ik««! 
• I»«l In •..Um •luatnua uii.l«i « ••U llu» Ttw |.i>..»i», 
knit«« «■ Alilif, *•• .trv«l..|»«.l at Ik« l)«n«ial N..I..I« ll«a«ai(k 
Lalmialxii«« l«i Ik« |<utfoa* »I i.l»niilvn«i ■•Kiiala m 
Ikit    npNt«    tk*    n«     «IIIBIIII »».r    la   »•».(   t«   i«l«i    I» 
• li«aiiin».l    al»«l    «B.I   it-f    trim    "al*«!"   I«   i*l«i   I«  (ilain 
• l««l 

■>M4 
lii»t iu. I l..ii    N«IIU«1    Im    Alt   WIIII»II»».I   ^4iii|'««iil .   N..v   \*\\, 
I    .1    tetka  Al'.'.'l^v,  NINAM« 

Tk«    »ml«! laaliiw   «<|Wi|)a»Hl    at    .l»t.iil.».l    kaa    brm 
.lfvrl..|.».l   lo   laillllal«   Ik«   ..|>»i «I i.-ii  Kt   . ..ny»Bt U'litl   r^iill. 
a*«!     ..».I»!      In«    lra|.ritluir    . oii.l 11 i..ii»    «Ilk    a    •uiUBtt    ..I 
apaiial   I»>kiii<|u«t,   ti«iiuii(.   and   ikait|«a  I» Ik« «i|uipa««l 

Sn...    Roll«! a     l«-ri    Piaa»l«i),      Ian    ItM«    J    I      IWkma, 
MMMIN 

Tk« an«« ««aitilliMi pimvaa .l»vrl..|.«.l kv Ik« Navy 
KHiaiala ..I pulvn nin( Ik« an»» ami m«ilial«ly i.-Umj Ik* 
pulv*ii»«il aaaaa «Ilk a kaavy, laia«-ili*a«l«i i«ll«i 1*UII»» 
Ik« «ally l»a( «otk Ik« Kpi laua <li*a«l«i, »i.lik, an<l ««igkl 
>.| Ik« MltM «••• «alakliakvd Tk« »II.»» ixllaia >l«ai|n«<l 
and lal>iiial*d ky NAWUKlAk IM iV*>ali»n P»«|< Fi««t«, «•■« 
iav<»v«a«nla MM pitvluua andvla in Ikal lk«y «••« «aaiai 
li> aaa*adil« 

N-M» 
Mi..«,.^»» lAO-n Spant, Ian !«>», J t S.ki«»d«i, AM*«*JA 

Tk« an^tiplan« 140-11 apanl «at il«ti|n«d I.M ktilk 
I'laiuni and light duly |iadin( ..|.«i «11..» »n ii.a|i«il«d in»« 
aiilialda Tkla unil la in Ik« a»>»nil «Itg« «I .l«vr l..(»»iu 
Tk« »nginal unit »aa ua«d in tk* «af*iia*nlal Aiiln «V*1' 
alinn Nardtap I - l«M Tk« »»« mm dillria in Ik* «I'dili- 
iali«n .-I tk* planing k««l t» a«iv* ata« aa a t>*d*i klad* 
and Ik* iiiaial Itl i..n »I kydiaulu >«nti»la to inplai* Ik* 
•timal  mntiffla 

■-M? 
IVutM»  Iklloadtn«  rialixi«  iRAtl  Au.iall),   Ian  1«%*, J    I. 
Hikroad«! 

Tk* portakl* unlnadina plall»i« »aa d*at|n*d ap*iilii- 
ally lai tk* on- and iill-lo«din( .-i Ui|*, k*avy (tx I lima) 
lt**a (■«• Hal' atmall Tit* unil ta in Ik* a*>»nJ aia|* »I 
d*<r«l»|ia*nt Stvnij k««n d»v*l»p»d »iiginally l«i Ik* 
Natdl.ip I ■ l«M i>p«ialiu« Tint unit vai i«a li«a Ik* 
><ii|lntl in tknt it n lt(kl in w*i|kt, kaa l*«*i iiM|>i>n*nt 
pl»i*a, and piovidna lot *aai*i ad|uatin( «I Ik* platlora 
k*l|kt 

rnrtakl*    Onl.ia.lmi   llavaloi     iiaig..    Auvtall),    Jan    l«N», 
J.  I.  ((kr««d*i 

Tk* pntlakl* unUadlnt *l*valoi utii» alntalt) »«a 
d*tltn*d I.M unloa.lmi «ilnaiv tart« atitrafl wknk niin.n 
k* a*rv*d ky Ik» p*rtakl* unluadtng plallnna d*aiiik*d in 
Tnrkalral Nntn N-iAT I« t* anlutpatad tkat tk* »ml «lit 
atta inxv« «atunkt* Im Ik* «n- «nd «(f-t«adin« «• k*avy 
. ti».. al*da 

N-JA« 
Inallut ti»n 
i.« 11 »n I,    IV t 

Tk*    «al*i     iaiii«i     I. 
l.0OO-|al  tank,  «ilk puaping tnJ katling «i|ui|. 

Nanuat    l«i    M«d N»unl«d   ««In     Ian I»i    |I0M 
IMS,    K    "     Tinklr|iau|k,    MMtVM,    mUAk'O 

an     iiitutal«d,     t l«.r«»uiil«il, 
■»I   to til»« i.wi'iai tana, «un puaping and kaaiing «i|ui|*riii I,, all»« 

(I) puaptug t tanklul »I «al«i In« an »ulaid« lak« »i Ituk, 
U) k*al ing »I tk* ««t«i duiiii| uantil »i tltnJky, tnd 
(II  tn»« •»linn  t» «Main «altt 

H-i\0 
lim m. I i..» Nanual lui Watt« N««l Sn»« I1*lt*ia |Aii-lk>in* 
and livn Ualliml, iKt \<t\\. » I R«ik, k N Tinklrptugk 

Tk«t« arllna at" il«tl(H«J t» k« >»nn«ilril Iu lti|« 
ttallunaiy «ngm« t'n'ialm t'la lup I» 100 kkl anJ i» 
ulilit« Ik« «aal« nxiltiii tinl «tkautl k»al !■»• Ik«i« 
«ii|in«t A piiip«ily d«ii|n«il »»Uri »I tktt I yp« ■ an «atily 
pitk up M),000 km hi lui« tk« nuilant, and anulkn 
NO,000 (Iu ki IIMI Ik« «akautl »I a laig« «ngm«, and 
lianal«! Ikit k*al I» Ik* anu« in Ik* ttnk, ■rlimi «niiu|k 
an»« I» aak* ah.ui   l\0 |al  »I «al*i  an k»ui 

M-iM 
üuaaaaiy     llapvii      un     Wamgana,     Tail   I   -   Sl**p*i     Wani|«n, 
rait   II   -  Nvaamt Waniian,  Jan  liif,   I    I    Ovkint 

A l»lal »I tiv* »ani|ana ««iv lakiiiat«*t 1-v ihr tahi.t 
aluiy, Iki«* t» pi»viil« al««|iin| laiiliti*« and I«» l»i 
■*atiii| Itiilui*! Kuh alrrp«i ««ni|an kttMMMtM I I» 
<i ann Tk« ■«tting «aiugan hat a lapanty »I I.' «r» al »nr 
titling Tk« haai> latign Im Ik« «tnigan had piaviuualy 
|i*»n rttthlitk«d l»i «n All «ulr »nil Mi aut« IVri li«rt« 
i«4Uii«d a 10-11-«id« unit, d«ai|ii ikangna w*i« aaJ« 1» 
ati«ngtk«n Ih« inul pan«l, «ulrn Ik* «ml »all pan*lt, and 
l*ngtk*n Ik* IIIXH panala ri«pl*lr n*» int*iiffiB «*i« 
d««ign«.l and lakii>al«>l Im h«tk tvp*a »I wamgant In 
additiun, a paikag* unit miiiaming all pi*i*a »I «i|ui|i««nl 
i«^uli«d In aupply tk« utility t«ivii«a l«i t k« «anigan «aa 
dnaignnd and lakinalnil Tkla la Ik« lual t ia« tuik a 
utitily patkag« kaa h««n il«v«liip«d Im «anigana pmduird hv 
NAVl'IMUa 

Op*ialing  Nanual    l«i   (nginaa   ami  Wttl«   Nfal    Nn»« N*ll«ia, 
■w  tftSi  *     >    i*vk,  K    N    Tmkiapaugk 

Tk* auailiaiv awikanual «i|ui|ua*nl |>i»viil*d l»i tk* 
at**ping and nmking «amgant »ntitlt »I III Ik* k*alrii 
and *ngin*a t»g*tk*i »ilk kaitriita, i»ny«il*ia, l.n-l piw|it, 
and i»itli»la, and (J) tk« I«« »aatr-k«at dryi>*a inaa*lv, 
Ik« k*al *tikaiig*i l»i kraluig tk« «ngin* and Ik« an»« 
•»Urn <«■ wiling an«» I» pimlmr »«in > llu. «i|ui)ia«itl 
la Im |.i...lii. mg p«w»i, ligkl, k»at, and »«l*i l»i ut* in 
Ik* «anigana 

»•JM 
lii.i in. I i.Mi Nanual t»i l\i«*i lir Aug«i, N»v IUNN, I J An k 

Tk« p««*i ti* aug*i «aa »nginally il«iignrd Im lapidly 
dulling k«l«a in a«a u« II ia an atlaiharnl lot a 
tiattm, ir.eivmg ita |HI»*I at kyditulii oil und*i pivttui« 
li«a tk« tiitlm't IIIMII «nd kyditulii |iua|i Ikn.ugk rM 
n«>li»na al  tk« i*ai  «I  tk« Itatlur 

N-JNA 
rii>«iling »umiwiu ,  o.i   IMS. n    Taylm, AtvAAHaO» 

Tk* t.ak»iatiiiy »aa aak*d I» taint  tk« «<|uip«««l  ii«i«t 
aaiv    I«   i..iiaiuui    tk*   analiip   »n   an   UII*V*II   n«   auilat« 
uamg    Ik«    ll»i<ding    t*>kni<|u*        Tkia    n.n*    il«iiiih*t    tk« 
Itnnding   «^uiiownt    t*l«il«il   and  putt   Imth   aiun«   i*i»aB*n- 
dalinnt  mgaiding Ik* *<|ui|ia*Ht 

R>SSI 
tnatiuitl«n     Nanuat     lui     Skiil-N>iunl«u     luk*     Oil     lainvi 
ooo i;in, ivt i«%%, i   J   tvik, um\i\r, riiNAkM 

Tk*   antii    luk*   ml   >aiii*i   it   a   pvilakl*,   intulala.l 
aupply  lank  l«i   tl»iing,  haaling tml haivllmg  via>»iia  luhi i 
i-ating «ita  al  v*iy   I»» t*«|>*ialui*a 

H-i» 



■•IM 

Ilir    iiuipoi»    ol    ih\»    |«H«i«    ol    ihr    o|t#i«t ton    i«    l*» 

will« O^fMtat tV*|i Imai   r.vm>».m   umUi   ihr   |wtftilt%tM 
»1   » he   l «I>.M atotv 

S»|*  aiut vM   (Hl,   1-    I    thitM,   MUOROMl 

Kv«Uali«n ot a .lt*|t A-Tinu It fltuinted M a JM| ami a 
Go -1 ot - VU t ■*■ i   Mono» r a   An   a    )»»|t,   »*■ h   ^\fr,   K    N     11 nli t r 
lailfc   A   i   MIIM, AD\oaj[s\i 

thia     i*|i%Mt     »vahtalra     (hv     trauUa     •!     tratn\K     * *-•' 
irr^ *k*unln1    «titihfii,    wtlh   |tailttu\ai    r«i|*Kaata    \i\u>n    ihr 
t'.>«» »Mr    iiu tM|«otat UM«    ''t    -'«»f    oi   bttth   *.v,u l n    in   onr  IM 11 
«lt^it|lh    «.'iMlf    itmtt tu% I ion    battalimt    aiul    thr   l**l    Co» 
«t HU t ion     Hattalion     . .»«i'.'Uftii» foaai^illl i*a     ol      tut- 
ktltUllll(    -'Uf    Ol    »MV     \rry    vllt\h»ia    toi     )W|ta t    OI    |ol    li.r 

\ • t-tr« n%ctoV| •! au|t|tW"i| ihr «Utthri unit aa a kit lo IT 

»tuiitrit on a irrj- in thr tirtJ air rR|>\oir\l »rr^ >Ut«hria 
a a unit a  at» «oMpaivtt 

Itnal  Rtpoit  on Kiultil Ruhbri   Itir^l  tiattoi.   Nat   l^Mi,   A    ti 
SihW.  AlMOAiN^l 

Thr ptirpnaff ot ilvr trat waa to w«|M\r ii\loi»atton an>t 
«Uta on thr o|*riatioii ot aub^rtt ttatloi un«1ri tra^rtatr aiul 
ttrartt rnvnonM'ntal i on«ttt lona, to ttrtnmtnr thr «prta- 
ttoita\ iliatattri lativa «ml tta auttabtlttv toi aAvaiurtl baar 
uar. to ttrtrtatnr what «mtt I tt at tona air nrtraaatv t« »"l 
aii\ttaiv ir^uitravuti. an«1 to ohtam ifl|Hiitaitt ami pritiiirnl 
«tat a   lot   lutuir ttrvrlot^VM^nt ■ 

Intn IM   Kr|toit    on   Trat     nl   Nutiav   ami   Ttr^uitha   PrstttlfM 
Inhoaitt rtopulaion titttt a   lot   PMlMt Haigra,  Hat   WNN .  W    V 
MlftoVt,  '•    l    Srotl. ADIOt^ri 

ttrfil on a piototyv* B,pt "' tnh(«at\t )Mo|ui\aioit iintta 
wrtr (\«N»mrit in IVv l^s aiul wnr tr«|*otattlv auaprnilnl in 
tatr Un 1,l%h prmlin^ a* t >ia|tii*U*'rnt nl |Mo^oartt »itlilua- 
ttiMta to tayiovr thr prtloivaiur ot ihr unita Thr pto^oar«! 
»>\Ul it at tona, aiul thr traaon« thnrltMr, air iltatuaartl in 
thia   ir|H»tt 

N-JhO 
v'ot t oat on    Pirvrnt ion     aittl    Tiotri t tvr    t'oat tttga     tot     Strrl 
riltnt.    H»i     \*\t%    A    I      rowUr,    C    V      htoutUrtlr,    N 
Hot KM», AinOftl«« 

Ninrlrnt pa;nt toattni ayalrva ami aia lla»r~a|Mav 
loattnga wvtr rvaluatrd hv aiia|trntling toatrtt atrrl panrla in 
fott Muntrar Hathot to that onr pait waa votttmuaMv uiulrt 
watrt , onr patt waa tit thr ttttal toitr t ami Ihr triMinini 
yA\\ waa in thr ataKtaphri it oi aplaah aonr Ktght ol thrar 
toattng avatr«« appr«t !• »riit tuithrt rva\uation Vhr 
a^tat tlutahlr ayatr« aa tlrtrtwtnrtl hv thta IO~ao trat waa a 
Itw-toat vtitvlttlrnr thloi tvtr-at ivl^'^tt 11Ir iopolvi»rt iratn 
vSavati, Navy Voiaula No U t> tout vtnyl iratn \Mt\\\\ 
ayatrva wrtr aaong thoar aritttii| tutthrt atmly A ayatra 
tonatattni ot a waah pita* coat, an ant ttot toatvr linl IratU 
tual, ami an aliwtittw-ptgMrntrtl top t oal waa tatrtl aa thr 
h*it vinyl tt«hination tratrtl Oihn ay«*»«* irt)uiitn| 
tutthrt rvaluatton air a nropirttr ayatr«, a thlot tnatrtl 
luhhrt ayatMB, ami a ayatr« haartl on a vinyl thtohol iratn 
hlrtttt Vhr llaMr-aptay toattnga wrtr rapoartl tot 14 «o 
Sultttirnl th«n|r h«t1 not tahrn plair tu prt«tt «n rvalua- 
ttoit ot  thrar ayatraa 

A   1'iopoivtl   Syatr«   ol   VUiltty   rtptng   Inat allal ton   in   Snow, 
Itr,  ami  HrtMttoat.   Ian  IINh.   S    iiilra,  AOUIAUO 

toi uar tit toltl, thr lahotaloiy haa invrai i|Atrtt «any 
ayatraa ol utilitloi« «ml maulationa whith intlnalrtl a 
poaaihiltty t«l auiiraa Aa a irault ot Iratt i omlm trtt in a 
told thaiahn in Ihr ratty pait ol 1^'-'», tt waa augiratrtt 
thai a ayatr« ol t rl t t|ri atrtl Itatrt linra tlrai|nrt| to 
•ainlam thr thri«a| halantr hrtwrrn thr ttltlity ptpmi and 
thr lioarn aoil hr tnvrat i|4lr(t Thia itlra haa a paiallrl 
in Ihr ayatr« a .rt i«r» uartl iimln Ihr lloo>a o| irlitt 
nalrtl watrhouara in tra^natr ili«atrN whrn wai« watn ta 
t 111 ulatrtt lhittii|h ptptni I tt pi^vrnt 11 rr»in| tl Ihr «til* 
(latlr In Ihr ayatr« piopoartl hy thia irpott. irt i ign at rtl 
hi uir ta ttttulatrtl toauiintain thr lioarn aoil »nnituir ot 
pri«a|toat auppoittng a hratrtt luptng ayalr« Ihia irpoit 
it a <lr«« tipt ion ot   thoar  trata  antl  ihr  iraiilla 

ll-HI 
Invrat igation     ol     kvapoiattvr     An     Cooling     lot    Ntltlaiy 
«PPUtatton.   A|ti   HNh.   M    I     Law,   W    M    Nrhlarn,   ABIMMfl 

Vhr lahotatoiy haa brro toittttuVing a piogtaia ot titvra 
ligatiott, rvaluat ton, ami ttrvrlo|Marnt in an rlloit to 
«Irvrlop rttui|««ritl , «rthoila , ami appl it al ton I iatt * lot 
rvapotattvr ait tooling «tIttatv tnalallatlona thia irpoit 
auaauiitara thr piogtraa ot thr rvapoiativr tooling piogta« 
antl art a   lotth  lulutr plana 

IhMS 
lot at to»   ami   N-lat tot a   ol   Vapoi    Rat t tna   hi thin   1 nan I atrtl 
Kutltltng«      latt     Aiulytuat      Apptoath).     Nai      list,     H     I 
AlhlotlU,   AI^IOA.Hl 

iHtr vapot hatttrt lotatrtt nrai Ihr wat« imtatr o| «n 
m tii«(r.l wall «ay not ptrvrttt Ihr t ontlrnaat ion ot watrt 
vap..i whrn outattlr lr«|t«*t «tutra rntrt into ihr auh rno 
langr Thia t ontlrnaat ton «Irattoyg thr hrat-iraiat ant tutu- 
lion ol thr tnaulatton Thr «tttlitto« ot ptopnly lotatrtt 
vtpoi hat i irt a ol tot tr« V pri«r4nt r will t onl tol thr movr 
aMpnt ot vapot Amt pirvrnt t ontlrnaal ion within thr utaiila 
lion Vhia irpott ta a trthnital aitalvaia ol Ihr pttthlr« ol 
t out t oil tng t onttntaat ion in at t nt t uira anb |rt tftl to Mil* »no 
aahintt   Ira^^rtatutra 

Rrpoit     ot    Kattto    Intntririitr    Vrata   ol    IVTIV   IVIat    lur 
Vight tug Vrhit Ir,  Apt   l^Sh,   .1    i     Smn,  AI>I0RINRI 

Vhta trpoit tovna trata priloi«rit to tlrlri«inr t «Ma 
pltamr ot an LVT-IV to thr tatlto tntri Innitr irt|ui t r«rnt a 
ol «t Ittatv aprt tltialtott NU-llh^lO-A Thr IVT IV waa 
«hitliltrtt aa a polai t nr -1 ighl mg vrhtvlg hy ihr Waul 
laltaiu.' Tiuth t tVM|t«iiv, M«iia( N \ , umln louttatt 
K0\ 'M''!* v'oltt-thanhn trata ol Ihr vrhttlrwrir irpoito«! 
in NAWKMUR NMuiandtw Hrpoit V-lM-r, tlatrtl U P., 14SN 
Ratlto tntrttrtnttr trata wrir aaatgnrtl lo Ihr lahotatotv hv 
RIOhVKH Irtln IVA.MA/IW, tlatrtl *) IVt UNS, wtlh thr tr^nrhl 
that     only    thr    tout tat tot - tnatal Irtl   rtiuipatrul    hr    thrthrtl 

Api    IfM,    1^    R fvaluatton    ol    Vlaattt     Writ    Stiatnrta, 
Rrnnrtt ,  AIUOMMU 

Vhr l.ahoiatoty waa trquratrtl by RIllXH KS Irttn 
r-tllK/MV'S \\\>H Hurnr«r,IIR tlatrtl IhNaith l*iva to t otittot I 
i .»aip,«» attvr trata on a plaatu wrll attatnn ami a s unvrn 
t tonal ht oitar al t ainri ot thr typr t m irnt Iv Rtavkff^ lot 
atlvant rtl haar uar Vhrar trat a wrir lo ilrtrtMinr I hr t r I a 
ttvr ahtltttra ot thr two atiatnrta to withaiaml tottoaton, 
noaum, ami thr rllrtta ol at ttla uartl lot t Irantttg Ihr 
aht 1 ttv ol thr plaal tt at tatnrt to withataiul htrahagr tn 
hamlltttg ami ahtpptng atttl thr ahrll Itlr ol thr aolvrnt 
trmrul uartl tn plaattt attatttrt aaamahly wrir alao lu hr 
tlrt^mtnrtt 

R-iA 



R-aM 
Kvalu«tloii ut « Two-P«»«, MI |||> lUi kaK<*il Kur Tubr fttulrr, 
N«y   \HSb,   H    .1    Mlo4tl,   AlDOHIblL 

To invp«l-|«lr thr frambility ut thi» rijuiparnt tor 
Navy attvamrtt h«iir uiir, Ftojnt NY M-' U10 waa tnitiatpd. A 
trst |'i.-(ti.m W«R t uimu I *i f.l to fv«lu«ti* thr njuipMrnt, 
«tlrntion bring giv#n ««inly tu «uttwi* u ()|>ri«tton, drprnd* 
»I' i I tt y,     «ml    rf t u irtu y    ot    i>(if*i   .ton Thr    RO« I     it    to 
IfirrBimr wlnihn thrar new p«ik«|r<l hoi Irr« CM hr uiird toi 

■idvaiurd h«Rri and, it ao, to preparr thr nnraaary Military 
«pn 11 uat lona   toi   thrti   puichaar 

■-Ml 
liilrnia  Nrport   on   Evaluation   of   Largr  Pontoon  (10'MiO'id'), 
May  I't'-*'.  J.  V.  Staldip,  M)lÜ(tU8,   I'Hl .H(-;; 

Himw ks propoard thr drvrlopairnt ol a pontoon, lar^rr 
than thr prrarnt atandaid Nl. pontoon, tor uar tn thr 
aaarart>ly ol drydüika, lauarwaya, pirrn, and uthn advamrd 
haar aaarabltra. Thia nrw pontoon la mprttrd to rrault in 
a wnght »avinn and in |rMi*l Inioyamy tor thr aaar drt li 
aira, piovidr toi aiotr rapid aaarahly. and hr raairr to 
taaintaiit Thr pontoon waa ha aril on a HI IHH Ks » ou\ rpt A 
i oit rai t lot drtail diawinRN and tahi nation ot pontoon» waa 
awaidrd  to  Baldwin-Liaia-Haaii Iton Corpoiat ion,   Kddyatonr,   Pa 

N-Jh« 
Cold   Chaahn   StartutK   Trata   o|   Harniaihlrurr  Dirarl   KiiKinr, 
Ptodrl  4S/C-IR,  Nay   USb,   I.   J.   Brill.   AU1Ü616J1. 

Thia rrport covrra atartuiK trata «I -1UK and -2S¥ ot 
two idrntual hO'liV1 jtrnnator arta powrrrd hy Harniachlrirr 
P and H dirarl rnninra, awdrl 4H7C 18. Thrar trata wrrr 
(ondiulrd in thr cold thaaihrr ot thr NAVl'.KREUH hrtwrrn 1Ü 
and Ifl Flay l*)Sb. Thr trata wrrr inndmtrd in atrut ICCOC 
damr with aiilitary apn i f uat ion HIL*E*lt37lA ot t* 
Jin llStt, rnitiiira, Kaaolmr or dirarl, induatrial typr, 
ai.-thoda ol trat, arition 107.J. Only onr rnginr waa 
mat nuarntrtl 

H-ib* 
Study ot thr Coaipat ihi 1 ity ot Float injt-Typr Inhihitora and 
Cat hod it Protrrtion, Jun 14S6, f. N Strrrd, ADI080.UL 

A iontrollrd atudy ol two propnrtary I loat in|t-ty|ir 
iorroaion inhibit or a an 1 i athodu proirt t ion tor uar in 
tloatinit drydock ballaat tanka la dra^iihrd in thia rrport. 
Trat i oupon rrault a attrr rapoaurr lor 1 yr indu atr that a 
I loat init-typr inhibitor can rlIn t ivr ly rrtard iorroaion in 
thr wrt •and'dry and dry ronra and will providr at Iraat 
'rmpoiaiy protnlion in thr wrt zonr. Cathodu protrrtion, 
rllrctivr only on a aulnarrgrd aurlacr it ahown to aihirvr a 
701 rrduct.on in »orroaion undrr arvrrr rxpoauir tonditiona, 
Cathodic rurirnta wrrr rrducrd by a taitor ot tivr whrn uard 
with a lloating inhibitor. No arnoua mtrrtrrrncr waa 
drtrttrd whrn thr  two arthoda wrrr  uard  togrthrr. 

N-^70 
Kn Klrrtrual  Protntion Syatrai  lor  Woodrn  Pilinit,   Jun  WSb, 
H.   Hoilwan,   T.   Ror,  AD10fl242 

Laboratory trata ahowrd that trrrdo larvar arr ad- 
vnarly aftrctrd by an rlrrtncal inrrrnt . A railt of 15 
untrratrd, woodrn pilra waa draignrd to trat thr ability of 
thrrr rlrttrodr ayatrna, and four turrrnt drnaitira to 
rrprl «annr borrr attack. Altrrnattnit currrnt waa aupplird 
fro« a 6.3-v tila»ent tr«na|uraM*r and produced currrnta 
ranning fro« 0.01 to 1.1 A/pilr. At thr hinhrat and lowrat 
currrnta raiployrd, thrrr waa a nuticrablr drcrraar in borrr 
daM|r. Howrvrr, at thr intrnardiatr currrnta, thr anount 
of borrr attack waa incrraard ovrr that rxhibitrd by thr 
controla. Thr rlrctrodr ayatrn, compoard of altrrnatrly 
connrctrd copper banda apa.rd 8 in. apart, waa auprrior to 
thr ayatraa uainn two copprr wirri vertically attachrd to 
oppoaitr aidra of  the pilea. 

»•271 
Haibor    Trata    ol    Marine    Borer     Inhihitora,    Jul    l^s*.,    M. 
Hoclwan,   I     Bor,   ADlUBUlU 

OiKaiiu i oa^munda lound to be toxic to teredo and 
I lautoi la larvae in thr Laboratory'a biological acrernini 
trat wrrr uard to inpiennatr pmr blocka uard in harbor 
rapoaurr arraa. Solublr ailuatra, alao uard for iRipirn- 
nation, wrrr aiadr maolublr by aubarqurnt trratnent of thr 
blotka with a dilute ai id aolution. Nraulta ot prrtoraantr 
trata laating 1-1/.' yr in Port Hurnrair Harbor, aa a part of 
Projrcl NY 4S0 0.10. indicatrd that aoav protrction ia ob- 
tainrd it tbrae aatrnala air uard in auftuient conientra- 
tiun. Other blotka in thia arnra are atill undergoing 
expoaurr trata, and thr iraulta of 2-1/2 yr rxpoaure will be 
m.i.l«    m  thr  nrxt   irport. 

H-JIJ   -   Cancrllrd 

1-273 
Protrction ot Salt Watrr Puapa, Invratigation ot Selected 
Rtuah'On Synthetic Rubbrr Coatinga to Eatabliah Coaparativr 
Duiabi lily in an Abraaivr Jrt Strea«, Jui 1456, D. Taylor, 
J.   J.   Uo«an.   A1WKH.H.' 

Additional trata tor durability to abraaion wrrr aiadr 
on thr thrrr aynthrtu rubber coating» arlrctc'd If 
NAVCKKKLAB addrndu« rrport, datrd 20 Nov 1153, to Trchmcal 
Notr N-131.A arlrctrd group of nrtala alao waa tratrd for 
i itaipai laun to thr coatinga; and anothrr aynthrtu coating 
n.Ato N .'i cold bond), noraally uard a» a bonding agent and 
not previoualy teated, waa found to be auprrior to all 
coatinga and airtala tratrd fur durability to abraaion. 1* 
ia rrcuaiMrndrd tot application to a drydock draimgr piunp 
for   in-anvicr  trat , 

11-274 
Powrrrd Arctic Carg«» Tratlrr Operational Trata in Sand, Mi I, 
and Snow, Srp l^Sb, S. J. Weiaa, K. Yanaah>to, tl. Taylor, 
AD2J1758 

An rxprnairntal arctic cargo trailrr of 15-ton capacity 
waa drvrloprd by thr Laboratory to nrgotlatr rough and 
uiiKlablr Arctic trrrain in tl—ot and winter. Ita purpoar 
ia Kiaiilai to the IS-ton capacity, nil itary-typr, lull-trock 
cargo trailer, but it haa thr added teaturea of dual tandeat 
pnruautic tirra, reaiovablr tirr-tracka, and a aprcial 
pownrd univeraal joint through which the trailer ia powered 
by thr takr-ott at thr rear of a pnaH* muvri tractor. Whrn 
pownrd, thr t ractor-t rai Irr combination hat a road apeed ol 
21.6 ft/oln. Thr trailer waa teated in mud and aand at Port 
Hurnrair, Cal il . , and in mud and anow at Fort Churchill. 
Canada. It haa dnaoriNtratrd conaidrrable ability in aand, 
mud,   and  anow. 

N-27S 
F.valuat ion ol a 20- by 48-Kt Straight-Sidrd. Shrd-Roof. 
Prrlabruatrd Wood Building for thr U.S. Air Korcr, Sep 
1456. J. I. DykniK, MI221759 

Fabrication of the building waa accoapliahed without 
difficulty except in area« whrrr the drawing» were inadr- 
ijuatr ly detai led. Flrect ion of thr bui Idmg, brcauae of thr 
aiaipl icily of thr deaign, wax accoopliahrd in 62 aanhr. 
During thr weather teat ( water leakage occurred around thr 
windowa. Until thia condition ia corrected, the building !■ 
unaatlafactory. The building »et the apecified deaign 
loada: for anow, 15 pit; wind, 70 myh, and floor liveload, 
70 pat. At design load the a^aaurrd atreaa for each type ot 
loading waa conaiderably leaa than the allowable working 
atrrsx of thr aiatrnal , indicating thr building ia ovrr- 
draignrd for thr aprcilied loading». 

N-2 7 



«-Ilk 
lirld   Tin»   on   liifitUv  l."»<lf'l   InittuMnttd ftlr»,   »inf.l 
Hr..l U>»>Uin«  !■ Sand, rrt*-H*«<l l..«.tii\»»  m Cltfi 0< I   l«^, 
H   G. Haien, WJIIWM, HUM^LM 

Urlaita ot tbt laatrywnUttoB ua*d to oblatn a IU»d- 
h»a>1 loading rondttlo« lor atattr and tapctltiv» (ratun ar* 
daainbrd Thf rHn\ tlial th» df|rt* of Hatty baa on tb* 
(itraauir and daflactton pattrrna ta dtaruaaad K ro^anaon 
ta Bad« batworn tba waaurtd dallacttana and piaaaurrd and 
the tktorattcal dallartton and prtaaur» pattarna aa daval- 
op*d fro* th* FalaafThoaraon theory, k aathod ta ptaaantad 
by »hub tba Navy lactltttaa aay bava lataral thruat ptla 
problaaa aolvad by IM calrulattona at noatnal «roata.Alao 
praaaatad ara datatla ol tba Inattuaantatton uaad in a ptla 
aabcddad in W It ol rlay •oil. imludtni a nrw alartronti 
ptaaaura call. Raaulta ol tba at raat praaaura atudtaa ara 
praaantad. 

ii-jn 
Vanttlatton Syataa frotactton Agatnat W Aaroaola, Jun mr-, 
V.  I. Nahlaan, N>22lHl. ni)M;« 

Pcarttrat paaatva dalana* aaaauraa a|ainat btalo|lral 
»arfar» aaroaota ara raqulrad to ba aronoatial, and avary 
avalUbla aaana auat ba aiptorad. Sim» »any bulldtnia ara 
rqutppad «ith atr-handllng ai.l Itltartnt aqutpaant tbat My 
oflar aoaa dagraa ol W dalanaa, vanttlatton atr Itltara and 
atr-aupply ayataa coaponanta bava baan taatad «tth 0- to 
Vp-atta duat, DOP asoka, and a IW ataulant orfantaa to 
aaaaaa tba protartton avallabla aiatnat W aaroaola. Ra- 
aulta «how tbat a huh parcantaia ol parttclaa b«lo« I ti tn 
dtaaatar «til panatrata an alr-condittoning ayata« aqutpprd 
«tth panal-typa vanttlallon atr Itltara. Durtn| a l-hr Ml 
aaroaol trat on a IMVCUILAI taat ahaltar, an HOl panat ra- 
tion ol tba atr-rnndttiontni ayataa waa aapanamad, but tba 
taroaol roncantratlon tnalda tba ahaltar only raathrd a 
laval ol about V)t ol tba mitai.tr lonvantratton batauar ol 
raclrculatlon and dilution. Thia dagraa ol protattion la 
too low to ba ol aurh practical valua for IW dalanaa. 

N-2I( 
Coaptrattva   Starttni  Taata   ol   Dlaaal   tnglna   PtiMra.   Ott 
I«», I.  J.  Back, M>22U«2 

Tbta raport contalna tha raaulta of lo« taa|iaratura 
atarttnt taata ol an alactrlcally crankad dlaaal rnflna at 
the Cold Chaabar, NAVCIULAt, Port Hurnrar, on * and s Ott 
lfS6. Tha taata «ara conductad tn conlonaanra «tth tha na« 
allltary iparltlcatton covanni tbta typ« of atartini 
davlc«, NU-P-lttUA (ablpa) of 7 Sap 14%6. Sattafactory 
• tarta «arr wda «tth both tha "Start-Pt lota" anü tha 
Chavron ayataa at -20F. On* aattafartory atari «aa aada 
«tth tha Slart-Pllota at -Sir, Tha Start-Pilota capaulaa, 
and« of ll|bt aluatnua, «ould not bold tha fluid undar 
praaauraa davalopad by anpoaini tha capaula to tha btthrr 
taa^iaratur* callad lor undar tha na« apactfIcatton. 

11-27« 
traction and Structural (valuation of Hurdock Plaatic Tank, 
2M>-lacr*l Capacity, Nov 19J6, C. V trouillatta, P .1. 
Ruth, C. K. Wlahla, M)22l7t) 

Thia raport rovara tha araction, atructural atudiaa, 
and dtaaaaaably ol a typical coaMrctally avallabla .'SO-hM, 
glaaa tlbar rainforcad plaatic, pcalabrtcatad tank. Tha 
aubjact plaatic tank «aa found to h* atructurally «daquata. 
Nowavar, it raqulrad aactaaiv* araction tiaa, and tha aida- 
to-hotioa Jointa ara daficiant. Saall laaka raaainad aftar 
cartful ti|htanin| tachniqutt «ara uaad. Taata on tha tank 
Mtvrial indicatad a aaftty factor of t> "i undar hydroatatic 
load. 

N-2(0 
(valuation   of  Front-Ind  Loadara,   Oct   I'JS«,   R. K.   Jochuaa, 
mtifM 

Thia raport avaluttaa tha raaulta of taatini lour 
diatal-tnilna-drivan, 4-«h*cl-driva, tront-and loadara. Tha 
»valuation «aa conductad  in order  to Mat  a raqulrcatnl for 

a liont-rn<l loadai in tba aobilr loniliuidnn batltlion 
(ona-hall alran(th) and (o poaaibly iapla>a tha |>taai>nl 
iiawlat-typa aioop luadar in tba P-l (oaponai1. In addi- 
tion, tbara la an iniraaainf taqulraaant lot uaa ol Ihn 
typa  ol   loading rquipaanl   al   tba Naval  abora »alabl lahaant 

N-211 
Radiological Taat ol IVtonlaamat inn Shown Waalr Walai 
Ratinulatinn, Ott m«, U R Nrblaan, Mi.'.M^s, msiiw. 

Projail NT 100 010-« raquiraa tha drvalnpaanl ol a 
poilahla antic dai onlatmat ion abovai unit imoipoiti mg a 
«aata «alai Iraataanl and ractrculation ayataa An aapart- 
aantal unit «aa daviaad uamg aadiaantal ion and ihloi mal ion 
aa a baala ol «aata traalaanl. Tbla ayalra «aa rrtrnlly 
taatad «ith a rtdioartiva lallout alaulant at tha NRDl. 
Raaulta indltatrd that aval ««X nl tba aiaulanl «aa iraovrd 
Iroa tha «aata «atar and «aa dapoailrd in lb» ahow»! auap 
and «aata t.aataant tank It la toiuludad that a »aal» 
«atar traataant and tat inulatIon ayataa ahould b» mi ludad 
in lb» unit daaign. 

N-212 
Laboratory and Fiald Trata on Riaio Radio  lnl»il»rrn>r t'bokr 
Colla    lor    Ovarhrad    Po»»-    l.in»a,    Ori     l«Sh,    .1    ('     S»nn, 
«BtllTM 

Rraulla air givan lot trata aad» on aitual milalla- 
tiona on publu utility |io«ri linaa rquippad »ith Riaio 
radio inl»rl»rrntr ihokr coila In addition, iraulta ol 
laboratory Inaartion loaa araaurrarnli arr rrportrd. II ia 
racoaaandad tbat vhokr tolla draignrd tor a aprtilit Irr- 
qurmy ranga br uard »hnr arnoua powrr linr intrilrrrnir 
ia occurring  in that  ipriilu  band ol  lirqurncira 

N-21) 
Harboi   Trata  ol  Nannr  Horn   Inbibilora,   Part   i,   Nov   l4Sf>, 
H   MothMn. T    Ror, PRlbO'iU 

Part I la N-.71 Onr pbaar ol thia aludy mi ludra 
laprrgnation ol »oodrn panrla »Ith toapounda toiiml in laltor- 
alory arrarntng trata to b» toali to auth narin» oiganlaaa 
Th» panala arr Ibrn auaprndrd in Ihr haibor, and thru 
drgrrr ol attack la araauird prtiodii ally In addition to a 
atudy ol Ihr laprrgnation ol pmr panrla with loan agrnla, 
an rllorl «an aadr lo drlrnamr Ihr rllnl ol aolvrnt 
ratraitlon on Ihr arrvitrabl I ily ol grrrnbrait panrla 
Thoaa panala «rrr rabauativrly ratrarlrd «ith hot oiganu 
and aquaoua aolvrnta brlorr npoaurr  in Poll Hurnrar Harboi 

N-2IA 
Taattng and (valuation ol a Davry Mndrl ll'i, Lightwright, 
Atr-Coolrd, Rrciprorat mg, Nobilr An Coaprrtaor, Ott WMi, 
J.  J.  DoMn,  AD22l7b7 

Thr purpoar ol Ihr Laboratory'a trat «at tn drtrramr 
thr adrquary ol thr »hrrl auaprnaion 'ov lo»in| trata, to 
lurthrr trat thr unit »ith anitablr air toola undn ritual 
oprratlng condittona, and to trat tbr unit uiulrr thr «aar 
laboratory trat plan an uard lor othrt aiailai an cna|>ira- 
aora. Additional Idrntiial toaprraaor umta atr no» bring 
hrld lor  lirld uar prndlng thr  rrvlr» ol  thia  irport. 

N-2IS 
Trat   ol   Flotatton-Typr   Ruat   Prrvrntlvra,   Nov   KSb,   C.  V 
(roulllattr 

Fourtrrn proprlrlary and a»v»ral laboratory praparrd 
llotatlon-typr ruat prrvrntlvra «arr tnvratigalrd in 
arcordanca «ith thr procrdurra ol Mll-i l.'tir. |Shipa). 
(acrpt lor ona laboratory prrparation tha grratrat voirokion 
loaa racordrd during thia invrat tgat ion «aa appioxiaatrly 
onr-hall th» aprnliad Hall ol 0 0071 In /yt. Tha ttau- 
latad ballaat tank trat protrdur» dora not dlll»r»nt lat» 
brt«»rn thr varloua protntlv» lloattng oila on lb» baala ol 
inhlhtllng proprttlra. 

H-21 
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M-IM 
Kv«lu«tion •! Hut Irr Nanu(4i tui mi I'oMpanv tloilrl Kl'-I Nigid 
tnmt *•>- by KHI-ri Strtithl-Sidrtl, i;ahlr-Ko»lfd, Nvlal 
IKility lnlUtati I*"«   l'J''"'   '    *    Dvkin«,  Wi.'.'l'i.n 

Ihr hiiililitig h*.( 4 Rtotii wnitlil of .''.OHO lb II« 
•rtCtiN w«« 4. ■ >>»pl t »hr.i in 4 1b aanbi , ming « A- La f* »«n 
nrtlion iirw. » iianr wtlb ap«rftt*r, «nd/m « »tbilr folk- 
lilt with (t|iri4li)i li W«H louixt |tt br »I i in t ut«I Iv inailr- 
«|u«tf umlrt loading» o( ^0-pil anow and '0 •[•b wind, 
altbongb turne fraluira al tbr building are moir drattablr 
than Iboar lound in Ihr alandatd rigid Itaar 40- by lOU-lt 
utility    building    prrvioualy   rvaluatrd   by    ihr   laboratory. 

Airratanip. Kraiatamr. and Dual-loading Teala on CooMrnial 
•If rMUNi r»b !•<■.■. r N Hrllbng. W R. Nrhlarn, 
MUIUM 

Hlologtial and ladiologual warfarr tfrapona aay illa- 
araiiiialr aubornr pat I M ul aim that arr i«|tablf of prodm ing 
large nuabrra ol laaualtira IVIrnar againat Ihrar wraiiona 
ir-iunrn vnv rttntivr til*iatlon of ventilation air Thia 
liparl ptparnti Ihr rraulta of an mlenaivp prograa of 
trating nuMriiially available ventilation an filter» vith 
dual   repieaenting HW aeroaol  paitnle anea. 

■•aw 
Final   Report   on   Cuaiaeri lal ly   Available   Stone   Ijotora   for 
IHial Wheel Trurka,  Bat   l'','C  A    I.  Stott 

Stone ajactarg are not widely uaed The few aakea 
available ate all ao aianlar that no aingle make van be 
ronaidered »upenor to another The atone ejerlor la ample 
enough that it can be ■«nutaitured in the field to ault • 
apeiifit ie«fuire«eiit. If the neieaaity of atone ejei'tora la 
liailed, aa the laboratory'» inveat igat ion inditatea, li-l.l 
fabtiiation by the uair.g fonea aay be (he awat tcaMBical 
airan» of  obtaining thea 

N-JA1 
Aneptanie Teat and Kvaluation of a Mr... .^OO-gph lUatllla- 
lion Unit, Feb I4tr, .1 1. Williaaa 

The original tontracl apetified a S00-hr acceptance 
teal on aeawater Thia waa aodtfied later to a '.'0-hi teat 
The aerhamcal e<|uipariit coapany waa granted an Increaae in 
the contract price to aahe the neceaaary changea. The unit 
failed to aeet apecif icat ion» dining five teat» peiforaed 
over a Vyr period. Factory aodif icat lona were aade on two 
orraaiona in an atteapt to laprove the perforaance. In 
•pile of the fact that the unit had a high potential, it 
fell abort of the Navy re<|uireaent a. The reaaon for the 
failure »eeaed to be the reluctance of the aanufacturer to 
increaae the power aupply »uffuiently to coapenaate foi 
acaling in the evaporaloi. The aaaller power aource waa a 
diatinct advantage, however, when thia unit va» uaed in 
teat» eaploying acid injection in the feed water. 

N-290 
Evaluation of  "little Hull" Power Megaphone,  Nar   I«'.',  K.   H 
Kdwarda,  AII.'.'WM 

A aaal! lightweight aegaphone which waa powered by ai« 
atandard flaahlight batterlea and contained no electronic 
aaplltler waa teated to drteraine if it waa auitable foi 
aobile conatrurtion battalion field uae Megaphone rharac- 
Irnatica auch aa voice aaplit icat ion power, fietjuency 
reaponae, aound propagation pattern, battery life, and 
ruggedneaa were inveatigated. Kacept tor a Halted and 
aoaewhat unatable aaplif Ication power, the charartenat ica 
we e Judged to he acceptable for general uae. 

H-iVl 
Ivaluation of a Two-fa«», SO-Hp Packaged Fire Tube toiler. 
Standard Navy Stork, Feb fv, H K Joerdtng, Al'.'.'i;.! 

The Laboratory teateil certain repreaentat ive boilera of 
the lightweight claaa to evaluate their auitability for 
advanced  baae  uae.     Thia   ia  an   Interia  report   on  the  M) hp 

10 ».( ft fue tube boiler uaed to provide control data upon 
which to baae coapariaona of the other boilera teated under 
thi» piogiaa Reaulla ol Iheae leata indicate that thia 
boiler'a etfiiienry averagea I6t with opt iaua perlonaaiice la 
the lange of I,tig to I,7k0 Ib/ht when fired at a aleady 
rale 

i*na 
Kvaluallun of a Ship Notion Neter for Moored Vraaela, Feb 
Its.', .1 T O'tri* R. I. Jonea, D. I. Kuchenreuther, 
AP.'.'IHII.,  P*IS4b;* 

The »hip a . ,on aetei developed under contract 
NOY-llllb waa operated to aeaauie the forced aotion of a *».' 
Nl. pontoon baigv gt Port Nueneae, Calif The aotion aea- 
aured by the aeter la contraated with that obtained ualng 
conventional »uiveying techniquea. It ta indicated that the 
»uige-away pukup ia accurate to 0.1 t\ anywffeie within Ita 
■ ange Foi a particular caae where the tidal range and 
noraal di»tanie fioa the in»lruaent to »hip» hull ta 4 tt, a 
auige of appromaately 10 ft and away of A ft waa aeaaured. 
Roth roll and pitch pickupa are found to be aatiatactory in 
that they aie accurate to l/A deg In s deg, and the yaw 
pickup I» unaat lafactory in that ita accuracy la only .< deg 
in S deg. Reaulta of atudlea to obtain yaw by uae of two 
aurge-eway pickupa are preaented and auch a aethod declared 
aaliafactnry. It la concluded that the aeter, «here two 
aurge-eway pickupa are uaed to aeaaure yaw, ia aatiafartory 
(although not nearly the ultiaate) for further work in 
obtaining prototype aeaaureaenta. Recoaaendaltana 4a to 
dealgn of  a  aupeiinr aeter  are preaented 

N-143 
A Flotation Method for tnr Treataent and Clarification of 
Tallow Soap Raaed laundry Waate Water, Feb 10V'. .1 I, 
Halton,  I.  1.    Silvei, J    V.   tirahaa 

In oid«r to reduce the freah water lequirenwnla of 
advanced baaea where fteah watei la acarce, it ia deairable 
to reclala and re-uae the laundry waate water for laundry 
purpoaea E<|uipiaent for thia purpoae waa deaignrd and 
fabricated under contract by the Proaperity Coapany of 
Syracuae, N. Y The characterial lea of the unit have been 
inveat igated at NAVCERKIAR for uae with laundry waate wateia 
contaainated with varioua detergenta and aoapa. Thia 
Interia report covera the treataent and dai if icat ion of 
tallow aoap baaed  laundry waate walera 

«•IM 
Evaluation of Nigh Speed Shore Party Crane, Mar 19)7, R. E 
.lochuaa, MK\<\n: 

The high apeed ahore party crane waa deeigned and 
developed to Navy apecifirationa in order to obtain a 
veraatile crane with charartenat ica not preaent ly incor- 
porated in cranea obtainable coaaerrlally. Theae charac- 
teriatlca include the ability to be eaally landed and 
i|iilrkly aaaeabled, faat travel and operating apeeda, ability 
to operate on unatable aolla, high capacity, and high varaa- 
tllity. Thia report evaluatea the coaparative teattng of 
the high apeed ahore party crane with a repreaentative 
conventional drive crane (Ryera Model 9.11. Theae cranea are 
of e,|ii«i rated capacity and are both powered by (ieneral 
Notora 1-71 dieael enginea. Previoua laboratory reporta 
have dealt with prelialnary phaaea, deaert and cold «eather 
teata, and the general engtnaering teata and evaluationa 
Reaulta of all theae previoua teata are conaidered in the 
overall evaluation of the reaulta reported In thia note 

N-:»% 
Teat   of   a  Riologlcal   Oaidatinn  Package Waate Dlapoaal  Unit, 
Apr  1457,  W    R    Nehlaen,  AD.'.-I'M 

An eapenaenlal biological oaldation waate dtapoaal 
unit waa teated in uae at the Conatructlon Rattalion Centei 
brig for a prrlod of 3-1/1 ao. Although deaignad for a 
capacity of I.' aen, the unit proved to have a capacity lor 
leaa than 4 peraona and waa unaanllaiy. No further eapari- 
aentatinn wi'h thia unit  ta planned. 

N-J» 



M-J96 
Srll-ionninrd shfUn Kit lor  Ataoiphertc Control of S**lrd 
ShfHm, Htr   \K1,  W. R. Nrhlirn 

Provtiloa oi clualcal, bacteriological, and radiu- 
lofical warfare ahclttra for large groupa of |>rraoiinel are 
nrceaaary to Inaurr adequate paaalve defenae of Naval 
Inatallatlona. The eipenae involved mat be reduced aa far 
aa practical. Project NY J00 006-3 required the loveati- 
gation of air aupply devicea and entrance aethoda for aealed 
aheltera to laprove the uaefuloeaa of thla inexpenalve type 
ahelter. A ktudy of the factora involved Indicated that an 
air blower waa eaaential to provide entrance facllitiea. A 
■etbod ualng a hand-operated flower for air aupply and 
entrance facllitiea «aa teated to determine deaign factora 
and llaltatlona. Three other acthoda - chealcal air aupply, 
dlffuaion harrier aaterlala and engine driven blowera - were 
teated or atudled for applicability to the problea of Inex- 
penalve ahelter facllitiea. 

appean to indicate a need for re-exaamat Ion ot the baaic 
deaign equationa lor jointa. The reaulta alao ihow that in 
all probability an evaluation procedure lor load Iranater 
devicet ran be developed with relative alab dellrctiun under 
load aa the principal criterion. 

N-IOO 
Electrolyala   of   Sea   Water,   Nay   1«&7,   T.   Roe,   H    Hu<h»an, 
U)22Ulb,  m'.M./t 

Two electrolytic cella for the production of aodiuia 
hypochlonte froa aea water were deaigned and fabricated. 
Data fro« their operation under varying conditiona uf How 
rate and current denaity ahowed that both are capable of 
producing 2,000 ppai available chlorine in a aingle paaa. 
Recoanendatlona are Bade for layroved cell deaign and uae of 
cooling equipaent to lower the rate of decoapoaition ol the 
aodiua hypochlonte produced. 

»-at? 
Review of Decuntaainatlnn Shower Unit Teata and Plena, Nar 
Its;, W. R. Neblaen, AD22I774, l'HlS46/7 

1UD0CKS aaked the Laboratory to develop a portable 
arctic deconlaalnatlon ahower unit Incorporating a waate 
water treataent and a reclrculatlon ayatea. An experlaental 
unit waa devlaed ualng aedlaentatlon and chlorlnation aa a 
baala of the waate treataent. Thia ayatea waa teated with a 
biological warfare alaulant and a radioactive fallout 
aiaulant with favorable reaulta. No teating «aa done with 
chealcal warfare aiaulanta but technical inforaatlon wai 
received froa the Aray Chealcal Warfare Laboratory which 
indicatea that thla aiaple waate treataent acheae waa not 
adequate for chealcal warfare uae. In thla interia report 
the teat data and the technical infonution are auaaarited, 
and problena aaaociated w'.h varioua applicationa are dia- 
cuaaed. 

N-29B 
Sparkability of Hetallic-Aggregate Floora, Hay IMSh. 0. F. 
Griffin, J. H. Hayhoe, AD22177J 

Varioua proprietary products have been uaed io the 
fabrication of floora for ordnance atructurea, preauaably in 
accordance with NAVD0CKS Specification F4A. Theae floora 
have been aaauaed to be nonaparking in accordance with the 
requireaenta of the apecification. Inforaatlon received by 
BUDOCK: caat conaiderable doubt aa to the effectiveneaa of 
the nonaparking characteriatica of auch floora. Moreover, 
aince aany floora of thia type have been and are continuing 
to be conatructed, it la iaportant froa a aafety atandpolnt 
that adequate teat criteria be developed. No accepted 
aethod for teating floora for confonunce w.th NAVDOCKS 
Specification F4A, haa been available, hence, the Laboratory 
wa> -equeated to initiate a atudy to: (1) Undertake the 
devolopaent of a teat for aparking Type B floora froa aech- 
anical cauaea which could be incorporated in NAVDOCKS 
Specification F4A. The teat and equipaent required to 
perfora the teat waa to be aa aiaple aa poaaible and the 
reaulta uaed to claaaify the floora aa either aparking or 
nonaparking. BUD0CKS concluded viaible aparking aa being 
the aoat practical criterion. (2) Hake a aeriea of teata 
with the objective of providing criteria fo^ reviaion of 
apcclficationa for conductivity of floora in ordnance 
atructurea. With the above directivea in aind, the deaign 
of the teating apparatua waa initiated. Several aachlnea 
were conceived, fabricated, evaluated, and rejected prior to 
the developaent of the Hark II. Thia latter device give« 
conaiatent reaulta with a ainiaua degree of error on the 
part of the operator. 

N-299 
Developaent of Evaluation Procedure  for Load Tranafer 
Devicea, Apr 19S7, J. R. Keeton, AD221B1B, PB154678 

The reaulta herein reported indicated that the radiua 
of relative atiffneaa (L) aa aeaaured by the extent of alab 
deflection under load ia conaiderably greater than would be 
expected froa a theoretical analyaia of the alab.  Thia 

N-301 
Radio   Interference   Evaluation   of   Cold   Cathode   Fluoreacent 
Lighting    Inatallatlona,    Apr    1957,     H.   N.     Shroyer,    D.   B. 
Wright 

Production aodela of Cold Cathode Lighting Corporation, 
Long laland City, N Y., fluoreacent laapa were itudird to 
deteraine the practicability of aubatituting thea direct ly, 
or with alight aodification, in place of alandard tluor- 
earent laapa. A typical inatallation waa aiaulated in the 
center aertion of a welded-ateel, ahielded building aea- 
auring 100 ft long by 40 ft wide by 20 ft high. The reaulta 
ahowed that although the cold cathode laapa had a lower 
radio interference output than the atandard laapa, the 
interference levela atill .-xceeded apecif icationa. Alao, 
the light intenaity of the cold cathode leap wai lea> than 
one-hall that obtained froa a atandard cool while laap. It 
waa concluded that the cold cathode fluoreacent laapa are 
not auitable aa direct replaceaenti for alandard 4- and K-lt 
fluorescent laapa. 

1-301 
Perforaance of the AN/URH-17 tor Radio Interlereme Neaaure- 
aenta, May 19S7, D. D. Hughea, AD22I777, PBIS4680 

The AN-URH-37 was found to lack the required sensi- 
tivity for the direct correl.-tion with atandard conforsunce 
teating equipaent and procedurea given in BUSHIPS Specifi- 
cation MIL-I-lb9IOA. It waa alao delerained that aoderalely 
high aabient levela of radio frequency energy, aodulated at 
an audio fiequency rate, can prevent operation ol this type 
of equipaent. The AN-URM-37 doea exhibit deairablr charac- 
teriatica when uaed aa a broadband voltaeter. 

N-303 
Hydrophobie   Ceaent,   Jun   1957,   D.   F.   Griffin,   W.  R.   Loraan, 
AD22177S 

Experiiaenta were aade to incorporate tn-n-butyl 
phoapiiate with ceaent at varioua locationa in a cowaercial 
production plant conveyor ayatea. The entrained air con- 
tenta of aortara aade with the ceaent thua produced were not 
lowered by the tri-n-butyl phoaphate. It waa aubaequently 
diacovered that tri-n-butyl phoaphate reacta with oleic 
acid-treated ceaent to tons either calciua phosphate or 
calciua butyl phoaphate, deactivating the In-n-butyl 
phoaphate aa an air-detraining agent. Elevated teaprraturea 
of the ceaent dtiring the production runa accelerated the 
chealcal reaction (or rea'tiona). The aaae reaction took 
place at uaual rooa teaperaturea over longer penoda ot 
tiae. Hence, little would be gained by cooling the ceaent 
in    alorage     before     incorporating    tn-n-butyl    phoaphate. 

N-304 
Teating and Evaluation of Three Prototype Portable Batching 
Planta, Apr 1957, R. G. Fitaaiaona, AD22I779 

The uae of portable batching planta waa auggeated for 
the charging of 16-S concrete aixeia to increaae production 
of aixed concrete froa approxiaately 35 to 125 cu yd/day and 
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to fkpnlitr thr fir^urnt »ivt*» iri]uiir(t «I ir«h>tr lo<«(iunft 
-•I «tlvant rtl bair i »nit nu t ion lobi without nCNIiVf loi* o| 
utn i«t» l'«'i ,IIIV. ot urouiul »toi «igr It wan ilrit i inl t hat 
Ihr I'.MI.IMC r-.d. h nie plant» »rrt Btaiulaidft toi r«piCltyt 

•ohilitv,   ami |)irvrnlton ol  Matnial   lust. 

N- WS 
Kvaluation ot llM l/^-in Sq Diivr Klrrtrt lapai t 
Wrrnthr«. Jun l1''.'. A I Stott, H. H Nitihrll. MU.'UHO 

RIIHH'KS rpqurfttnl thr l.ahoialoty to loaparr lout Bakr» 
o| r Iri 11 i ( ta|tai t winu hr« , nu luilinit t hr Ihoi M>MI«- 1 JS 
(now No.lrl S(>) ami thr InRri RO) I-Kami Ho<lrl 411. antl to 
rva lualr rai h on thr haai» of trat a i onloiMiiiK to thr pro- 
VilloM ><l pri t inrnt ■> I tt at y ftpr< 1111 at ton a K«. h wi rm h 
I'ft loraril aat istai ton W untlrr trftt , aiul rat h nut t hr 
irnrril rrqni'rarnta o| apnifuatIODH rH<rpt tor thr fhot 
ü.-.lrl Sb, whuh waa tlrluirnt in a Minor rrspn I . On a 
haa la ot ijtiil ity ot pn lotMaiu r and (onat nu t lon« ' ''«■ 
wtrmhra  wnr  iatr<l   in orJn   ol   pirlrtnur 

KM 
ta   Cathodii    1'iotrttioii   Syatr«   on   thr   AFDL-IO,    lun   I1'''". 
K   Ur—4 

llu- lathottu protntion ayfttra prrlomrd salialartnri ly 
i 1H »ontha tn a ara watn rnviroiuMMit Six 60-lh anodra 
rr auaprixlril arouiul Ihr hull pniphrry ol thr AH'I .v No 
ritrual «atntrnan>r waa nnraftary though opnattonat 
inlrnamr waa rrvjuirrtl lor rrwoval of thr aiuulm lot 
huition and prruutn inaprt t lona. Inaulation ot thr hull 
.im ,^11 ,i. .-lit m. i -t I I i. «I i iu I ui ra waa > oitt inuous ly Kain- 
inrit Krault a ahow that aur tat r t on oa ion Ntunt 11* ant ty 
^ rrduird and pittinn rlminalrd with a mnnmim .l.mxri ol 
<rlrratrd paint drtrnorat ion. Anodra <>| «pr« lal hixh- 
iity »int i an hr mrd lor ratrnaivr prrtoda in ara wain 
thout loratnit hard anodn lilaa that laprdr thr mrrrnt- 
odui ing t apahi 1 it ira ol thr anodr. If a galvanti' anodr 
atr» ift prrlnrrd to an inprraard rurrrnt syatna on thr 
aift ot siiapliiity, toat and namtrnantr. ymc la rno«- 
ndrd 

N-»07 
Trat ol Murray and Trrgurtha Prototyp*' Twin Inhoard rropul- 
aion llnita, Jul 14N7, W. H Nitchrll, A. L Bcott, AI'.'/IH! 

Protolypr Murray and TrrKurtha twin inhoard untta wrrr 
inatallrd ahoaid a pontoon bargr at Port Hunirw, Catil., 
and lound to hr inrtluirnt aa i onat nutrd . Hoili I u at lona 
did not inprovr thr urn t a aut I it irnt ly to conprtr with 
rxifttini outboard typra lor nrnnal purpoar application but 
lurthrr drvrlo|»«rnt ol thr tunnrl-atrrn Iralurr is rtCOM- 
wndrd in ordrr to rxploit thr poaaibility o| inboard pio- 
pulaion  lor  shallow watrr  appl uat ton. 

N- 108 
Kvaluation ol bO-ltW Aluaimui Oirarl-Kln 11 u Grnrralor Srls 
(IMC), Jul I'ts;. |, H Irarbrrg. 1.- Cromrll. AI'.'.M'H; 

In 1448 thr Laboratory hrRan tV««IMtiB| dirsrl-r Irct nr 
Krnrratora lor thr purpoar of aatiafytnH t'*r|o rrdut t - ^n and 
Matrnal ronsnvation objritivrs. Two M'-kW GMC dirsrl- 
rlrrtrii' grnrrator srt s wrrr tratrd in 19SS lor 10 mo undrr 
advrrsr drarit conditions and lound to hr unaatislactory tor 
advaiurd  hasp usr without   crrtain isodit icat iona. 

N-10*» 
Protntivr Coatinx *or Slrrl PtlinR, Rraulta ol b-Mo Trats. 
Srp WS7. K I.. Atuabauxh, C. V Hrom 1 let tr. A. 1,. Kowlrr. 
ABMUM, PtlSSlU 

Twrnty-thrrr protrclivr coat mg ayatrsia tor »trrl 
pi linn *"""* rval;iitrd at thr laboratory. Attrr b mo in Port 
Hurnrnr Harbor, ri||ht ol thr roating systeas wrrr srlrrtrd 
(or lurthrr rvaluat ion, and IS wrrr r I uainatrd brcausr ol 
drf>cts cauard by thp drtving oprration and rxposurr condi- 
tions. A Saran rrsin coatinx MVr almost coaplrtr piotrc- 
tion dunnx thr b-»o raposurr prnod,  and  srvrn othn 

t oat ing iiyat r«a apprai rd to pt ovidr adrquatr protn t ion in 
all ripokuir ronra (ataoaphrtu, tidal, «uillinr, and undn- 
gromul airaa) . 

N-110 
Kvalual ton       ol       ISO-kW      Ihrarl-'tln 11 it       lirnrratur      Sets 
(ruanina),      Aug     WS;,     K    H       I.rvrbr rg,     J    H      Saas,     I.. 
(loawrii, ,\n;;i'm 

In I'l-.K thr l.aboiatory brgan rvaluating dirarl-rln trie 
grnrtatots lor Ihr puipoar ol aatistying cargo rrduction ami 
•atn tal \ onsri vat i on object ivrs . Two I'uaaina Knginr Coa- 
pany, Im dirar I -r Irct r ic grnn atoi aria wrrr tntrd and 
rva Iu Mrd J** thr lahoi atoiy and . ouitd to hr unaat iala\ tory 
without  aodiI it atlonv   lot   advanerd haar  Mt. 

1*311 
Kvaluat ion ol bO-ltW Dirar 1-Mrct r ic Grnrrator Srts 
(la t n p 111 a i ). Aug 14S 7 . K H t.r srbr r g, J H - Saaa , 
I.  CroawrM,   Alv.'l'M-. 

Two bO-kW latrrpillar dirarl rngmr grnrratoi srts with 
Lviuis Allis I'oapany AC grnrratota wrrr purchaard to drtn- 
aitw Srthrr thia dratgn was suitablr lor adoption aft stan- 
daid ailvaiu rd baftr rqui|iarnt Soar changm air m oaarndrd 
to    taptovr    thr   quality    and    thr   pntoiaancr   ol   thr   a»ta. 

Evaluation   ol   Prototypr   t'hiyalrr   Oulboaid   Propulaion Untta, 
Srp   I9S7.  W     R    Mttchrll.   A.   L.   Scott.   An.'.'I'ft'. 

Thia rrporl drals with thr trsting of two prototypr 
('hiyftln outboard units which wrrr lound no brttn suitrd 
lor bargr propulsion in shallow watrr than raiating typra. 
Thr untta did, howrvrr, show pioaiar for grnrral purpoar 
appt u at ion.   and   lurthrr  drvr htparnt   is   rrcoaarndrd 

11-313 
Evaluation   ol   Two   10-hW  Pirsrl   K.nginr Grnrrator Srts   OUUO 
Srp   14S7,   K     H.   Irarbrrg.   L.   Croawrll,   Al)2;i78b 

Two U)-ltW Rmla grnrrator srts wi*h Ontury Electric 
i'oapany Al' grnriatoia and thr Ruda I'oapany Hodrl bOT-.U' 
dirarl rngtnrs wrrr pimhaiird and wnr aaaigurd to thr 
laboratory for rvaluatton on 1] vrb \9S2. Kvaluation 
Irttting, prrtoiard during thr pn tod JO Aug W».' through 
12  May  l^SS,   ta  draciibrd   m  thia   rrpoit. 

N    11« 
Kvaluat 
1957 

Tr 
dicatrd 
arnt ov 
injreto 
trsta 
taptovr 
aodIfie 
arndrd 
srts. 

ion ol ISO-kW Dirsrl F.ngmr Urnriatoi Srta (CMC), Uil 
R. H. Usrhrrg, J H. Haas, L. Croawrll, Al>;;i'S' 
Hting o| thr currrnt production grnrrator arts in- 

I that thr Modrl b2MM RA dirarl rnginr la an laprovr* 
rt thr oiiginal Hodrl b^SOO RA dtrspl rnginr and that 
r failures w rr rltatnatrd during thr laboratory 
Modifications aadr by Ihr laboratory during thr trat 

«1 thr pntoraancr ol thr grnrrator srta. Thrsr 
altons, along with othrr aodtficatIons, air rrcoa- 
to   taptovr   furthrr   thr  draign and prrforaancr ol  thr 

N-31S 
Kvaluation of 100 kW Aluatnua Pirsrl Knginr iirnrrator Srta 
(OK), Srp 19S7, R. H. Irsrbrtg, .). H  Saas, I. Croawrll, 
Mr:: MM 

A spnr« ot rvaluat ton trsta wrrr aadr uatng two units, 
and ihr rpiiult a indnatrd that atulil icat lona on all units 
wrrr upcrssary to corrrct thr siip-ring and voltagr rrgu- 
lator dpi icirnctpa. Thp sia units wnr rrturnrd to thr 
aanulacturri and ■hulilird in accordancr with BIUXH'KS 
rrqurat. Minor drltcirncira wnr rncountpird during thr 
sreond arnra of rvaluat ion trats, and it Is rrcoaarndrd 
that thpsr units not br accrptrd for advanerd baar uar 
without incorpora*tug thr aodtfteat ions suggratrd by this 
rrport . 
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»O-kW     DlcMl      loftM     GcMrttor 
S*p    im,    ».  R.    Ui«k«r|,    L.  L're Mil. 

l-ll* 
Ivaliutioa  of 

MUim 
At ih» r*i|u*it «( MDOOU, tlM Ubontory undertook to 

•valiuto dl«(*i *a|lM |M*ritor •«!• bung dcvtiopod to 
••tilfy cargo roductloa and ulrnal coMtrvttloa abjoc- 
(ivn A pitta« Mitun on no C4011* rauiod Ihr tvitt to 
br dmuntmurd iftor only |,4 he o( opcrattua on 10 Au| 
ltS4. Tb» two uniti iwrt rrturnrd to Ihr unufaduirr (or 
■edlflratieaa on II Fab IMS. 

■•JI; 
Ivalualioo of Dirarl  CaMrator Srli   (10 kV Witta),  Sap  1(57, 
J. Wrinroih, 1. H   Uaabarg, L. Croawall, AD2217«0 

OUIIOI tb« low taaparatura atarttoi taat on ■> Fab 19S7, 
a caaabaft baarl«| aaiiwra rauaad a braakdo«« on Unit 33317. 
from tba l«ap»rtloa and avaluation taata cooductad by tb« 
Laboratory, it baa brrn ro«rlud«d thai tb« two 10-kW Witt« 
Nodal lOOMM, di«a«l «ajiM'driv»« («narator aata, Nuabrrt 
33316 and 33317, do not «arl fully tb« ap«cif iratlona 
r«<|uir«d by NII.-C-I0327A(CI). but, with tugftrd aodifica- 
ttoaa,  could b» sad« tuitabla for adaaacad baa« uaa. 

H-311 
evaluation of Saul I Diaaal G«a«ratara (/atrbaoka Notar), Sap 
t»7, R. R. Uaabari, J. Waiarotb, L. Croawll, A022I791 

At tb« irijurat of MBOCKS, lb« Laboratory undartook to 
«valuat« di«aal-alactric |«a«ratora of «aall aiia, auttablr 
for advaacad baaa uaa. Aa a raault of tb« o*«rall poor 
parforaaac«, auaaroua d«fici«aci«a «ad fiaal failur« of both 
uaita at outliaad ia tb« pr«c«diB( parajrapha, it la roa- 
cludad that tbaaa uaita ara aot tuitabla for advancad baa« 
IM« vitbout aodificatioaa. 

R-319 
Davrloparnt aad Evaluation of a Kaorkdowa Aataaaa Halt, Sap 
l«S7, J. I. Schroadrr, J. J. Trafftllt, A02217f2, PS1S4681 

Tbit raport covara tba daaiga criteria, a daecriptiaa 
of tb« drvaloprd aaat, tatt procadur««, aad roaclutioat 
raacaad froa tb« «aaluatioa of tatt ratultt. It It rrroaa- 
«ad«d that tb« davrlopad aaat br acc«pt«d for advaacad bata 
uaa. 

R-320 
Suitability of Lightwciibt Steaa loilvra for Advaacad Raaca, 
Oct 1«S7> R. J. Zablodil. AD221793 

To datacaiaa tba faatibility of uaiag t aawer typ« of 
litbtwaigbt aad coapact atraa-rnarating aquipaant at 
advaacad bttat, five lightweight boilart ware purcbaaad aad 
t«tt«d at tbit Laboratory. Two ware watrr tub* boilrn of 
tb« forc«d circulatioa flath typ« «ad tbr«« wate fir« tub« 
typ«. On« Standard Navy boiler purcbaaad under existing 
■ilitary tpecificatioaa waa drawa froa ttock to obtain 
control and coaparative dat«. Each boiler wat given a* ASK 
type of tatt far operational cbaractarlttict aad a 2,000-br 
duratioa tatt for inherent weaknesses. All boilart coa- 
pleted the ASW taata with varying degrees of success, aad 
all but one water tub« boiler coapleted tb« 2,000-br dura- 
tioa teet Ptrforatac«, for tb« aott part, equaled that of 
tb« coatrol boiler. It it concluded that tb« newer type of 
lightweight, coapact boiler, eicepl tb« aod«l failing to 
coaplata tb« duratioa taat, it tatitfactory for advaacad 
baa« ut«. It it reroaaeoded that only lightweight fir« tub« 
boilers he considered for advaacad bat«« tad that allitary 
ipecifications be prepared to pemt their purcbate. 

fog to lb« interiors of buildings The unit pertoraed 
tatlafactarily ia all oparatloaal Usia. Nowaver, the unit 
vibrated badly aad aiaer difficulty was eapenenred with 
aoae of the aaallar roapoaaatt oa the aachiae, and this 
ratultad ia aoae down tiae. It waa dateraiaad that the unit 
waa diffirult to handle becaute of ila weight and lack of 
roavanient lifting potnta It wat concluded, therefore, 
that the aodifted TIFA, aa letted, did not aeet the logistic 
requireaanta. II waa racoaaandad thai further work br done 
in rollaboration with the aanufaclurer to develop a oachine 
ligbtar in weight, and thai other aaket of fog generators be 
lavettigtted. 

N-322 
Statir Raaittanca of Reinforced Concrete leaaa Through the 
Ilaatic and Platlic Rangea, Oct 11V, G. R. Swiharl, J. R. 
Aligned, W. A. Sbaw 

A theory it pret«nl«d lor deleraining the static 
reaialanra cbaractanatira of tiaply aupported, reinforced 
concrete braas Four loading cooditiona are considered in 
the presentation: (I) a concentrated load at aidspan, 
(2) equal concentrated loada at the third points, and (3) a 
untfora load oa the entire span length. The theoretical 
plaatic region it shown for each of the lour loading condi- 
tiona. Static teal data for II beaaa is reported which 
includes the firat three loading conditions listed above. 
Load-deflect ion rurvea are plotted for each of the II 
apeciaent and are coapared with theoretical calculations. 

11-323 
Evaluation of Silent Glow Model 300 Portable Incinerator, 
Oct 1957, K. R. Edwarde, J. J. Traffalia, AD22179S 

A high incidence of part (ailurea and the discovery of 
a nuabcr of deficienciet ctutad the teett to be auspended. 
It it racoaaeaded that teatt be terainated and that the 
Silent Glow Nudel 300 portable incinerator not be adopted 
for advaacad baaa uae. 

H-324 
Test and Evaluattm of the Nydraulically Operated Walk 
Wagon, Jan 1958, 0. P. Rak, AD22I796 

Tba Laboratory waa aaked by RUD0CKS to coapare the 
characteristict of the bydraulically operated walk wagon 
with tbota of a tttndard trailer-aounted unit which requires 
a aaparate tow vehicle. It waa concluded that, aubjert to 
the aanufaclurer Baking the aodificattona recoaaended, the 
unit it acceptable. It ia recoaaended that a liaited nuaber 
of the units be aatigned to Navy shore ettahlithaenls and 
advanced baaa units. It it auggeated that a atudy he aade 
to develop a aiaple universal adaptor or adaptor group for 
coupling the hydraulic puap to the prlaary units. 

R-325 
lopregaation Plant  laproveaent Teata, Jan 1951, W. R. 
Nehlaaa, J. E. Helton 

RUD0CK8 paaaive defenae operationa require the use of 
iapreguatad protective clothing. This clothing it prepaied 
in aodifled laundry equipawnt, and rheairal preparation 
equipaent to convert a 100-lh roabination laundry for ta- 
prrgnatlon of clothing waa designed for developaent ol 
iapruved cheaical handling. Through a aenea of tests, a 
new aiger and taak were developed, and procedures were 
aiaplifiad. It it recoaaended that a aingle dye coapound be 
prepared for iapregaation uaa. A unit to incorporate the 
new aiaer and procedurea will he deaigned. 

1-321 
Evaluation of the Modified Todd Intecticidal Fog Applicator 
(Model A0E>, Oct 1957, I. H. Hallberg, AD221794 

RUD0CKS requetted NAVCERILAB to conduct tettt oa tbe 
TSC-aanufactured, aodified TIFA Model 401 to deteraine itt 
suitability, ruggedneas, aad dependability for Uta by decon- 
taaination crews ia apply.ng diaiofectanta ia tbe for» of 

N-326 
Infrared Eianmation of Protective Coatings, Fab I95R, J. R. 
Crilly 

Tbe teata showed that the ideality of paiat vehicle 
resins can be eatabliabed by iafrared tpeclropholoawlry. A 
staple la suitable solvent waa placed oa a potaaatua broaide 
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I 
\tltlt Ann •ülvrlit rVA^oi«( UM!, ihr k«n|)lr to«» rRanillrJ III 
i tprt \ l uphol t»«rtri uvrr i iht>Rrn I ii^urnt v irniou. The 
iJnitity ■! thr naylr W«K r»t«bliKhrt] bv toapAiiiou of it« 
kppittua kith ipft t r« ül >iM(>l(-h .■( kiioi.il lunil itulion 
pirviouily  |>ip|)4iri1.      I lif  mpn iMrnt«1   piior   I«   *'1 

Thr   Elnlru-AUr«  fruaiaity  Wainin«   Urviir,   IV,    IIS?,  R.   K. 
lo.huaa,   Ali. .'I'l' 

Ihnr ii iif qurat inn aa to thr Jrauahility ul an «lana 
ayatm that woulil watn iianr operator! whrnevrr a itanr 
apptoathed a hi|h vnltJKi* Imr Itir oh)ritivr ot thla teat 
thru waa to •Irtrrainr thr irliahility ami poaaihlr litr 
rapritamv of a apnilii, i iianri i lal ly ilrvrloped unit * thr 
K Irt 11 o-Alar« I'roaiaiity Wainmit t>rviir this irpoit rval- 
uatra thr trating ol Jrvur thr unit waa akiuntrit on a high 
aprrJ ahoir paity iianr kraulta ot all phaara ot trating, 
mi lutlmg thoar phaara irpoitrd on in prrvuiua Irttrra, are 
rvaluatrd  in  thia note 

N-).'» 
Corroaion    Inhibitota    loi    lithiua   thlonnr   Solutiona,    Jan 
Ii'.«,  C.   V     Rioulllrttr,   Ati. ; I   >iti.   rdSkbll 

Thr rraulta ot thr »tudtra ami raprr la^nt at ion» ahowrd 
that in thr piranur ot inhihitoia thr atainlra» atrrl trat 
panrla did not toirodr but that thr atainlraa atrrl tire 
ratinguiahria corroded arvrrrly Thr loiioaion in thr 
rat inguishrr» wa» i'onlinrd alakst rnturly at thr wrld» and 
itrvura, whuh wnr not pirarot on thr tri.t panrla. Thr 
anir» ol toppn panrl» trklrtt »htiwrtl Kiratn loiioaion 
loaara than did thr at-iinlraa atrrl oi braaa arnra. Yrt, 
thr toppn rat iiiftui »hn», bnauar ot thr limnit ol Irad, 
appraird to br aatialaitory lot uar with inhibitrd lithiua 
ibloiulr aolutiona. In matanira whrir iopprr aurlaira weir 
rapoard thiounn thr Irad lining, ioiioaion did DCCHI Thr 
anira ot braaa panrla tratrd in thr pirarmr ol thr aoillu1') 
dirhroautr-oaal ii ai id inhibitor oi thr aodiua dnhtoaatr 
rltrlc avid inhibitor rraiatrd iiiiroaion brttn than did thr 
arnra ot iopprr panrla No braaa litr rat ingniahna wrrr 
availablr lor uar in thr full aialr corroaion trat» How- 
rver, rat mguiahrra awnufat tmrd of diawn braaa air ma- 
■ercially availablr, arr hravily lead linrd, lontain no 
aoldn, and arr piraaun- tratrd to S00 par. Inaaanuh aa 
prraauira near S00 pai arr poaaiblr, ll a rratriition oci'ura 
in thr drlivrry hoar, thr braaa ratinguiahn» would br »orr 
drairablr than thr loppn rat inguiahn a, which air tratrd 
loi   ISO-pal  prraaure. 

N-W« 
Thoaaa   Booa   Stop  Syatrta  Vrraua  Chrraaan  Rooa Snubbrt»,   Frb 
IfM, K    I,  Jiuhuaa,  AD.'.'l'iu 

Thia rrport rvaluatra thr CMpdnttV* teating of the 
I'hrraaMii Koo« Snubhrra and Ihr Thomas Roofll Stop Syatrai. Thr 
trat ayateaa wrrr »ountrd on aiailai high aprrd ahoir party 
cranra. It waa concluded that a coabmation cranr hot)« atop 
syatra conaiattng ol oil fillrd leleaioping arm, auch aa 
the ChrraMii BOOM Snubbrt», and vacuun operated controla, 
auch aa thoae in thr Thoaaa Hooa» Stop, would br drairablr 
for ailitary use. The adoption o! auch a aystra loi 
■ ilitary use waa  iri oaaarn.lr.l 

N-UO 
A   Dual    Rail    Track   Syatea   Inatalled   on   Caterpillar DJ   UP 
Snow   Tractora,    Apt    ItSI,    J.  J,    Doaun,    J.  R.    Dawea,    D. 
Taylor,  AIV'.OMS 

Contract NBY-JUJ was initialed on 1 Jan 14S7 (or the 
devrlopaent and labncation ol a dual-rail track ayatea by 
the conversion ol the eaisttng »ingle-rail systea of the 
Laboratory's no. 4, LGP 02 catrrpillar tractor. Contract 
NBY-tlJS was awarded to the Shrphrrd Nachinrry Coaipany on 1 
Nay IIV tor a new caterpillar 1).' LOP snow tractor with a 
dual-rail tract aystea, and this brcaae the Laboratory's no. 
Si  LOP I'.'  anow tractor. 

N-UI 
Cffecta ol Driving on Long Precast Concrete Pilea, Feb m», 
R. J. Lowe 

Thr purpoae ol thia inveattgattun was to dnnainr (he 
atresses in precaat, reinforced concrtt«, long pilea lioa 
thr t lae ol aanulacture to the liar of application ol a 
arrvicr load, and (o dnnainr (he e>(en( to which a con- 
crete pile can he driven without daaaging tta capacity as a 
load bearing aeaher. 

M-M2 
The  Ionics  Sea  Wa(er  Deameral tier,  Apr  1451,  J S 
Williaaa, J. W Burdick, AH.'.'IKlM 

Two prrloraance runa wete aade with (he Ionics aea 
water deameraliaer Each (es( waa acheduled to run lor 
200 hr Thr firs( was 15b hr in duration, producing a 
pioduct io ainmg 207-ppm total aolids at an average rate 
of tt gph Average power retjuired «aa IC S kW/h. Thr 
arcond run continued lor lb« hr, aaklng water averaging 
NB-ppa a( a ra(e ol l.'O-gph Power requireaenfs were 
I ' kW/h. In each case (he (es( was (rraina(ed becauae 
arvrrr acaling occurred wi(hin (he concen(ra(e aecdona ol 
thr rtacka 

N-IJJ 
far ol Volatile Corroaion Inhibitora lor Preaerving the 
Interior Surlace ol Steel Pipe, Feb 145S, C. V. Broulllette, 
All.'.'lHUl.   I'HIS-M.' 

Thr deterioration ol the interior surlace ol steel pipe 
during periods ol outdoor a(orage haa long been a serious 
coirosion problra. Work at Ihr NAVCERELAB and other labor- 
alonea haa ahown that VC1 will pro(ec( (he s(eel surlaces 
ot rndosed spacea. These inside surlacea can be cleaned by 
light lluahing prior to uae and in aany cases need no 
> leaning The VC1, cydoheaylaaine rarbaaate, can be eaaily 
prepared 11 oa (he reacdon between cydoheaylaaine and 
carbon dioaide (dry ice). Cydoheaylaaine carbaautr pre- 
pared in situ is recoaaended lor uae in prevendng corroaion 
inaidr ol alrel pipe which la a(ored outdoora. Nrlal 
doaurrs arr rllrrdve  aeala  lor (he enda ol  (he s(eel  pipe. 

Asseably and Evaluation ol a UIO-Ton Capacity Floating Crane 
(Single-Tin Barge), Nar 14SB, R. C. Towne, J J. Hroaadik, 
MMIIM] 

This report covers the study ot necessary barge rem- 
torceaM>nt required on a aingle-der barge, theoredcal 
analyaia ol the llotadon of (he aingle-der barge, engi- 
neering evaluadon, conduaiona, and recoaaendadona. The 
reaults ol the engineering evaluation ol (he a' .glfder 
barge was sadalactory. Subaetjuent ly, (he barge crane waa 
towrd to Coronado,  Calil.,  for operational  (ea(s. 

N-t.t5 - Not published 

N-.)3SA 
Characrenadca ol Coral Aggregalea lioa Srlrctrd Locadona 
in the Pacilic Ocean Area, Apr I'iSH. W. R. Loraan, AMiBMlL 

Section II containa M s(a(eaen(a concerning phyaical 
characteristics inherent to the corala tnveatigated. Theae 
atateaenta, together with corroborative intoraalion pre- 
aen(ed rlarwhrrr in (hr paper, lead (o an iapor(an( 
corollary, which la eapreaaed aa (ollows: (he aoat 
deairable coral concre(e aggrega(e la a coralline liaestone 
poasessing   a   structural    quality   rating   of   70\  or   better 

N-Ht. - Not published 

N-JJ 



»It,'   Krv 
Uat rMa*ata(iou of San Mtcol«« Ditt«l KnfiM Powt PUat 
Inim» wuh toilini luaJtaaiu« Coolini. Mv lua 11M, 
I.  J.   tock,  MU21M) 

HOL, Part HMMW, C«ll(., ...o|.ri«i»J ID th» lattiu- 
Malatiua of Ml raim* at tW plaat «I Ihr auppltar lot lh» 
Saa Hicolat Povar PUal •apaatioa >n|inra, anJ luopaiatad la 
loaductlag   »»ploiatoiy   taatlaf   at   lh»   tB|ia*   at   tlavatad 
• taaa piaaauiaa Tka loilial mat iiarntat i»u »at daatftu*! 
pnaartly la datatt poaatkla aaaltai nag praklaa araaa, hut 
allMwd partial aualyaia of lh» h«at tianaln anü taapara- 
tui» Jiati ihut ion la th» araa of jmctioa of i-yliadai aad 
kaad, tiuludin« th» uopn poiliaa of Ik» pltloa nut trtvol 
Th» aaalyaia. xith lauthoisal plota unJoi foac caaditiaao of 
lua<lint aod ceallaj t« glvaa, ia> Im'iog oaa ivio «ilk Ion »a 
(trrulatloa of lo« taaparalaro coolaat. A propoaal lot 
at^pla   kilt   aor«   pnclaa   laaliuarntat ion   of   on«  of   tka   two 
• tylinilx a*|>IMa t0 '*• ii>alall»J oa Saa Nlcotaa lalanJ it 
aad» Proa tka tails aada, It «aa tonilu<l»>) tkat piobakly 
rrttlcal aatal taafacafuraa «ara «all «Itkla aatabliakad 
.al»ty lutltt. 

II-3M 
lead   Allovaara    for   liioutrJ   Praatraaaad   Sloal,   tpi    14M, 
P.   J.   Kuah 

Datamtaatioat «ara accoavliokad by »««luatini grout 
i'oaaiataacy, grout-cooprastiva atiangth, tka uaa of ateii- 
tut» ■atantli, aad grout pltctaaal proraduraa, for thalr 
affacta oa hona-atuogth All «ork «aa parforaad at NCIL, 
Poit  UM■■■■■. Calif. 

dlaruatad. la Ik« »itapl* "• tiald data «aalyaad th» ■»- 
•ulla «ara uaaattafaitory baitua» ut aa »rror ta Ik» aurg» 
• icalaroaatar calibiat toa. It It loatludad Ikal Ik» daaping 
l-ii» du« to trlcliaa la aagllgibly aaall la autg» and that 
lh» aooiing rkaiaa play a aiaor rol«, Ik« akip oailllaling 
«Ilk tka »av« aa Ikougk adntl Furtkar tkn« la loupling 
b«t«««a lh« ■otioaa of tk« skip, auggoaliug thai ou» ol th» 
othar d«gi«»a of li««d«a say datoiain» lb« ton» in th» 
■ooiiaga ll la r«i'aaa«ad«d that aa ia»«aligaliau h» ion- 
dutl«d into pilch and lb« loupliag b«l«««n pilvb and auig« 
Alaa, lb* i'»rr«>t >allbialioa ut lb« aurg« ait«l«riNa«t«i 
•bould br ua«d to i«ib«vk tk« applivatiua ol lb« «i|ualioo ut 
•olloa 

N-U] 
Th«   lonira   Irackiak   Wain    Da«iiu«ialii«t,   Oi'l    l«SI,   J    S 
WilliaM,  J    W    »ui.liik,  AwiJllO* 

Aft«r J yr of ia<«r*ill«at opaialion, duiing »huh iia« 
a nuabar ot unauic«aBful atlvapla «»r» aad» to a««l th« 
lootract apai ilicaliona, a patloraaiK« rur. of Wh hi waa 
ioapl«l«d Tb« d«ain«ialiat i op«ratrd at an a»»iagr rat« ot 
l.'l gph Th« l««d «at«r av«faging },4IS ppa «aa i«dui«d in 
total aolida to WS ppa Th» po««i [«((uiraaaat «aa .' ''' kW 
Tb» l»Bl «aa laraiaalad «b»a «ai'aaaiva laakaga in piping and 
lllliaga, plua arralli' opaialion o< and t«»d »v)uiparnt, 
aada lonlmualion lapraitual A aponal I up «aa aad« lo 
vtail a brarklab «alar unit baing op«ratrd lor ik« City ol 
Coaling«, Calif Data Iroa this unit «ar« v«ry lavoiabl» 
Th»y ai« inrlud«d in tb« r«poil lo fu-niah a «oapanaun ol 
l«a dlffaraat  «at« of  loadilioaa. 

Tha    »valuation   of   a   Povar   Aaalat    Lead   Dtvtdai   Dully   for 
Whaalad Trucks, Nay l«SS, 0.  P.  kk. AD2J1I04 

fhia aubprojact «aa diractad by Iba Chiaf of Civil 
[nginr»ia, U.S. Navy, aftar praliataary ravia« indtcalad 
that tha povar aaaiat dolly offarad Iba poaaibilily of 
aavinga ta capital njuipaant coat«. Thli raport praaanlt 
iba taat raaults aad coacluaioaa on tha aukjact dolly aub- 
atltutioo T:.. dolly, la >oo)iuution «itb aaall truck 
tractora, «aa not racoaaandad at a tubttllut« lot larg« 
truck tractor prlaa aovara. 

N-340 
Taladyna   Crana   Noaaat    Indicator   Syttaa,   Jun   iiMI,   J.  J. 
layla«, AD221t(» 

Tha Taladya* Cian» Noaaat Indicator Syttaa «aa pro- 
curad ftoa Ptadric lladrr. Inc., Talado, Ohio, ta Oct l«M 
for in-a»r»ic» tatting oa a locoaotlva craaa at lb« Naval 
uun Factory, Waahington, D.C. lollo«ing tavcrtl uatuccatt- 
ful attaapta ta obtain aatllfactory operation of tha Tala- 
dyna ayataa, taatltg «aa dltcoatmuad. Tb« Laboratory «at 
diractad to coatlnua th* tatt and lo avalualt tb* raaulta. 
A locoaativa craaa «at obtamad on loan Iroa iba NSY, Long 
laach, Calif., aad tha Taladyna Syttaa «at forwardad froa 
iba Naval Goo Factory and mttallad oa tha crana by Labora- 
tory partonnal. Flrtt, a tburca of po«ar that furnithad 
lonatant fraquaacy and voltaga «at found. Tatting «at than 
acceaplithad and cooponantt of tha Taladyna ayataa «*r* 
found to functioa preparly. It «at d«l«iatn*d that by 
irdraigu of th* tyttaa a utabla and practical crana aafaty 
davtc* could b* d*valop*d. 

N-Ml 
Analyala   of   Surg«   Korea«   on  a   Noorad   Ship   in   Prograaalva 
Wav»«.  Sap m«, I.  Sllbamta, AD70MM 

Tha Laboratory la angagad In collacling and analyting 
data on tha lorc-i mducad by «avat in tblp aooringt In 
ordar to iaprov» auonng dotlgna aad lacraata knowladga of 
tk« forcca lapoaad upon «atarfront ttruclurat and offthora 
• truvturrt and aoonnga. An approalaata «quation of aotton 
tn aurg« for a ahlp noorad la progrotttv« »avat ia danvad 
and an ana^la of fiald data froa a tpr»*d-aooi*d drilling 
t*nd*r ia tb* Gulf of Noalco it analyiad utlng tha equation 
Th*   particular   aaaturaaantt   n«*d*d   for   data   analyaia   air 

N-U) 
Arckitacturtl Concrol« Surlac« Finiah«a, S«p IIM, J N 
Kavhor, K I Nclnloab, \1>.'.'1»0' 

To mvoatigal« t«clinlqu«t and aalrnala tor producing 
vartoua taituraa and tiunhri tor n«« and lor old port land 
caaaol concr«l« turftc««, «icluaivr ol painta and coalmga 

N-)4* 
Introductory Background Thaory lor KUcI roaagnat ic luin- 
faranca Analyaia, Aug IISH, L Croaw»ll, AD.^ltlS, PBIS4bS; 

Tb« probl»a ia »ta»nt tally that of a tourc» ol radio 
inl»rlaranc», for »aaopl* at an maulalor in a powr trana- 
aittlon lin», tbtt can «ilb«i b« i«diat«d dir«ctly, or 
conducl«d down lb« I in« and r»-r«diat»d along all or parts 
ol lb» luir Tbaurrt ically, to uiid«i«tand Ibia phrnoa»noii, 
It it n«c«tttry lo hav» background in: i*1 tb» propagation 
ol «avaa and anlanna lh»ory lib» Im» acla aa an antrnna) 
«hick includ»a a kno«l»dg« ot «l»clroa«gn«t ic lh»oryl baaad 
MI partial dilf»r«nlial «quationt and vrctor analyaia, tni* 
lb) tha tbaory ol lb« Iranaaiaaion I in« ltt«lf. I'brar 
r«porla r»pr«t«nt t tuaaary ol lb« «t>«nlial patla ol lh» 
:h»ory to giv« lh« a«c«ttiry inirial background. Prior 
contact «ilk tb« «l«aant« of lh« tbaory it aaanaad; and, 
although aaay of iba ralalionthipa hav« hrro raplor«d fully, 
lh« nor« rigid aalhaaatiral proof a ar« not ttatod but in 
«r*ac*d lo ttandard book» on lh« tub)««!. Tbit particular 
iri'oit covort («) only. Anothn raport publiah«d aiaultan- 
«oualy «ill pertain to (b) Tha taltonalitad NKS tyttra ol 
unitt it ua«d throughout. A litt of tyabolt and ol lh« 
rationaliaad MKS tyttra ot unita pr«c«d«a lb« r«pott pio|>«i 
A aunaary of th« fiuidtaenttla ot vrctoi analyaia ia con- 
tainad aa  an appandia 

N-J4S 
Satic   Trantaittion   L.n«   Throiv   lor   Kl«clroa«gn«lic   lnl«i- 
trteiur Analytit, Aug  WMI,  l.  Croawall 

Tbit r«port it t continuation ol lb« baau lhaory 
oullmod in anotnoc rvporl publithod tinullan«oualy by tk« 
taa* author «ntill«d, "Introductory background Thaory tor 
Iloctroaagnatic lnt»cf»i»nc« Analytit." Whnra» that report 
«at roacarnad «ilk «ava propagation in ganaral, ikia rrporl 
covart only propagation ovar a I in«. Th« ayabola uard «i» 
uleiilual lo thoa« of lh« pt«vtoua report, and unita, like- 
«it«,  «r«   in lh«  rationaliicd Iks ayttea.     Thr»« appendtce« 



• i* iiu tuJrd on thr irpiviiriUat ion o! tinutouli, h^ftbolti 
lunv t i. »i. anil thr ftolut ion ftl Ihr 11 «nt«i»»ion I mr ham 
•1i I tr i ml i 4 ;   rquat t» i 

rr*i'llon lo «trtnamr lit polruti«! a« a * »my t ii«|*onrnl U 
waa a »IJIUUI.I |tiOilu%tion aodrl ot Ihr awr ty)«r lhal ta 
hrmg ratrnaivrl^ uartl hy  aritit   ioniratlora 

N-H» 
Aualvna ot thr ft rrr teclllstlM m Sui|r aiul Sway ft| a Ship 
a» Spirad ^otrdt Drt \*)M(, n I Rvmtri , AfiaillU, rillS46Sft 

Nra«uir*ritta air hrniR ••'r ot thr loitr» m.tu.r.l by 
wavra tn thr ••'^i inga I an iJiT (ahoul St3M long ton» 
tlia|tla^r«M*nt ) aa aptrad^sootrd to act aa a ditlling Mg 
tmtlri by am tm\ lh*in »nA onr l-l/4-in atu^l Ituk thamit 
\n about 4S II o| wain tn thr oprn l'.ult ol HMUM oil llr% 
Oilraua, La Thia irpoit pirarnta irtulla ol an analyata ot 
thr likrl\ brhavioi ot thr ahip m »ttll Main aa bailigioumt 
lor a |no)r\trJ JynaaiK analyaia ot Ihr toit« tfala tol- 
Irttrtl Bv uar ot iirl>t a»aautr«rnli ol akooi mg «ham 
B<-.-«M-I i v, a« ad iitilrtl tn thr tfttCfl by uar ol thr I alrnaiy 
r^uat tona m a apri tal'y drvrloprd gt aphi« al tona, a aatta- 
tavlory poittton ot atatti r^utltbitua «tat iaUulatr«! Thr 
trn ton a I t hr thlf rnd ot thr vat toua thatna t • found t o 
vaty    turn   about    '   to    *>   ktoa   lot    ihr   rt^ui I tbi ttua   po»tt ton 

■•14» 
l\Mapat ird-Snow Tat king Aira lot thr l*)bO Oty«|Ui Wintn 
i'.aara. Aug m«, J t l>vkina. R C lot I in. K H Noan 

ThiR irpott inrarnli a atndy o| tonatiu>ting and aain- 
tatntitg a KVa^rr ^ «iMpak trd-anow pathtng tira on thr »radow 
tn Squaw Vallry. t'alit , dut tng .)an and (rb Ht-O. loi thr 
Olyvptv      Wtntrr      U««ra tol lowing     Ihr     »tut eta     o|     the 
t i«a|tat trd-anow paihing lot built during for I^SNSH Squaw 
VaUrv Wintn Titala, thia »ludy waa to piovtdr tnloimalion 
ahould Ihr Navy br trquratrd to partictpatr in Ihr l*)M> 
projrtl 

N- IS] 
1 <t«l>aial tvr   Evaluation   g|   Crttatn   Induatital   Swrrpvia,   Jan 
I4S«.   J     I     Hayln.   MttSMll 

Thr ihirl, HUIKH'KS, aaatgnrd thr rvalu«tion o| iritatn 
tnduattial and wairhouar awrrprta to Ntll in oidrt to drtn- 
■tnr thr brat M^htnr, oi »athinra, tor uar by gowtnarntal 
«grnt ira and to privit koa^trlitivr protuiMarnl lit addition 
to thr »werpna rvaluatrd tn thia rtojnt, «rrtatn oihn 
»ahra  and aodrla o|   iwrrpna »ritt   t o laidrrat ion 

A Nialoiy ol thr maiillalton and IVaalling IMogia» at NCKl, 
Krb   (U*,   J    S    WilUa» 

thr laboratoty waa irquratrd by HUXH ks to prepair a 
I hi onologi« al htatory ol thr aalt watrt toiavn aion prograa, 
dr 1 tnrat ing thr cont i ibut tona whit h havr hrrn »«dr to thr 
itatr'Ot-thr-ai t lit   addition,    Ihr   protrttrd   piogiaa   lor 
tutuir iraraiih and drvrlo|warnt waa draned A irvirw ot 
thr paal rndravoi pirarut» an intrtrating artaat^iphoaia tn 
thr atopr ol woik that haa brrn uitdntaknt Thr piogtaa 
oi i gmal ly t otiaiatrd alKoat ml i irly ol rvaluftt ion ol 
r-iuipwrut Thia   rapandrd   into   drvr U>mariit .   and   the   labor- 
atory ta now rngagrd in applied teaearth on tleaalttog prob- 
Iraa It brto*ra rvidrnt 11 o» rxaatnatton ol the rrcoitla 
that vittriia havr thangrd dui mg thia pet tod At tiiat thr 
tat tor ol opnat tonal rtomway w«a at rraard Aa thia notoay 
waa taprovrd, thr iet)utrr«eiit lot ata|tlit tty and deprnda- 
bility be«aar the tontrolltng lavtota. It ta the deaire ot 
the laboratory lo athtrvr hi- dependability without aat'tt- 
titing the etouony alrrady attained 

N-U* 
Evaluation   ol   Nodilied   LVT^l   IVlai   Kur   fighting  Vrhulr, 
Ort   US«.   A    1.    Stolt,  V.   1.   HtUhrll,  AMallM 

Thia rrpott auNaunaea the woik done by the laboiatory 
toward piepaiation ot the polar lire tightrr lot Anlartttt 
uar and attraipl» «o«r rvaluati>Mt ot Ihr vrhulr m apttr ol 
vrry   Itattrd  mprtinur with  it 

N-1*4   -   t'amrllrd 

N-)S0 
A   t'««|«aitaon   ot   Kvaporalivr   An   Coolna  toi   Heartt   Applua- 
tion,  IVt   14MI,  C,   ft    Holtkan.   AO.'.MSo-) 

rrotuiettrnt ot laigr quantttiea ol pooi quality evapor- 
attvr cooling equiiwent by thr aiwd toite» during and 
ia»ediatrly lollowing Woild Uai II haa rraultrd tn a detr- 
ntte need lot brttn atililaty punhaar apet 11 it at tona tot 
evavv>rattve toolna Aa a reault« thr Laboratory haa bren 
authortied to tonüuet a progia« lo delri«inr otteialtonal and 
design thaiactettat it a ol thr threr baau* type» ot evapora- 
tive toolera luiulioning in varied eltMttC envtroiMenla ao 
that adequate proturevenl »pet it it attona «ay be prrpaied 
The teat a whuh have been toaq^lrtrd at the UO-deg dry 
bulb-?(Wll-deg wel bulb tondtttona have ahown the totary 
toolera to K about AX metr rllettivr than thr diip-ty)te 
toolera and nearly ;SX »tte ellrrtrvr than the altnger-lwe 
toolera It haa alao been noted that cooler elletttveneaa 
u..rraaea aa the relativo hnmdity ol the outaide an 
decreaaea- Thia piojett will be t'oapletrd with teatmg at 
40-deg dry bulb-'0-7A-deg wet bulb tonditiona Until that 
\\mt,  no  tontluaiona or  retoMrndat'.ona will  br aMdr 

Polar   Strut turra,   Krrction  ot   Attwell   Shrlter  I'nder  Adverae 
Weather iVnditiona,  IV.   IMsS.  J.  %    l>yhtna,  A0;;iS10 

Thia repoit tovera the erection ol an Attwell Shelteit 

Mnutaitured by Attwell. Inc., of Kverett, Uaah. A lha^4-lt 
ahelter    waa    ptocured    lor    tondutting   an    advetae   weather 

■-JM 
Sheltet    Habitabtlity    Studiea The    Ktfect    of    Odot    u 
Sheltn      and    Ventilation    Kequi rea^nt a,     Nov     l*)i0.     J. 
Huraoka.  IMSOUft,  P^lSHb»»» 

Krwritlrn aa  H-Ub 

■-ass 
Ribltogiaphy   on    thr   Ctvtl    Knginreiing   Aape  ta    o|   Niaatlr 
launching     riattot«»    and    Kacilittea  (U),     N«>     1*)M).    R.   A 
»reckenntlge,  ADU«j:4,  a^Ml^NTlAL 

H-tSh 
Evaluation   o|   Klecliit    Incinetating  Toilet.   Nai   IfSt,  W    K 
Nehlarn.   ABttOUl 

Tolar region operat tona by Naval SKAKKK Op"** inS 
Korcea are ditfitult and eaprnatvr bet«uae ot thr aeverr 
tltiMtic conditiona It la ta|>oaatble to conatruct noi-«al 
water catitage aewagr ayateaa. and waate dtapoaa. ariangr- 
•enta ate »akeahilt and uncoailortablr Availability ol a 
aattatactoty incinerating toilrt would he a conaideiablr 
advance tn uMatorl and aanitatton tot polar opetationa and 
the Incinoiaodr Electric Toilet ta being conatdeted lor thia 
uae. Reault« ahowed thr unit ra well-conattucted and oprr- 
atra reliably Oonaidrrablr odoi ta diachatged li\Ma thr 
atack and thr catalytic odor reducer incorpoiated in thr 
tinil aeena met let live Kvuthn trat« arr planned, and 
»eana  to  teduce  thr odot  diacharge will  be  aought 

■•JSJ 
Pieaervativr Ability ol Trllon Eiln to Protect an H.IÄAI Jeep 
Expoaed to hat rnr An ot Southrtn ralitomta. H*v W%<)t 

K    i   Zablodtl, w:so*ii 
The til« on ratrrnal aurtacea began to la'I within b «o 

V^emttting ruat to lor« in varying degree of aeventy 
depending on relalivr rxpoaute lo «at ine an. following ihr 
initial K-Mo eapoame. an inspection ol the tntetnal pof 
tiona   of   the   ieep  irvralrd   Ihr   lila on   thr   autlacea   ot  the 
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nigin», irwiatdloa, »ad dlfftrMtliU to b» in ««cclltat 
caaditioo Kapaturt will ceatinu«. A •»«ood lupvcttoo 
«ill  b« mnit  (ollowiif M «dditioul  li-ma tipoiur*. 

A bock-Dam Aa(lt Dui»r lutillcd on • C*UrpilUr 02 LCf 
Sou* Tractor, jua 19}9, J. J. Ooaaa, J. 1. Davaa, 0. Taylor, 
A02SM23 

Oparatiooa Hardtop I aad II kavt dasoaatratad th* acad 
for aa aogl» bulldoirr to round out tba coaplaaaat of acrat- 
•oriaa (or the D2 LCP aoov tractor. Tka »t.ndird 2A bull- 
doaar C (raaa »ill not fit ovar tka «idar D2 LCP «iU iti 
40-ia. tracka, and tka ataodard aafla doiar blade ia not 
«ida aooufk to claar • patk for tka ovarall track width of 
tka LCP tractor. A yiick aolutioa for providinj a •uitable 
doiar appaarad to ba availabla by moiityiat a ataodard 2A 
bulldoaar. Thia «»aa accaoplitkad under Contract HOY 73263 
by UM Patttbooa Wood Nanufacturiai Coapaay of Hortk Holly- 
wood, Calif. Thia contract pfovidad for the daalga aod 
fabrication. Further aodificationa were aada under Contract 
inT-3110 by tka Shepherd Hackinary Coapaay of Loa Aagalai, 
Calif. 

N-362 
la-Servica Tctt of a Seierted Ncoprcne Coatinf on the  Inter- 
nal    Surface!   of   an   ATOL   Devaterini   Puap,   Aug   I9S9,   D 
Taylor, J.  J. Doaan, AD2i(M>27 

A naoprcne coat, 0.0J4 in. avera|e 'hukneia, was 
applied to tka iapeller aod Internal aurfacet of the »hell, 
auction cover bate, and the rover poking boa of a dewa- 
teria| puap on the AFDL-b at the Naval Repair Facility, San 
Diago. The puap wai operated 8 hr during 1-1/2 ao in- 
aarvice uae of the floating dock. Inapertion of the coating 
diacloaed a fa« bliitcra on the iapeller and auction cover 
baao near the wearing ringa. A bliater waa reaoved froa 
each of the parta. There was conaiderable ruat under the 
bliatera, but the cause was not deterainable. The coating 
thickoaaa and hardneit had not ckanged aatenally over the 
aarvica period, and other than the bluten it waa in good 
condition. The puap was reasaeabled and returned to aervlce 
m   Har 19)9.     It   will   be   inapected   again  about   Har   1963. 

N-363 - Reisiued aa R-1I9 

N-366  - Rciiaued «a R-06I 

»-3S9 
Separation of Saturated Nydro-Carbona froa Craoaote and 
Their Toaicity to Marine Boring Organiaaa, Aug 19S9, R. W. 
Oriaho. II.  Nochaan, AD2S0624, PB1S6690 

Although a nuaber of aathoda are reported in the lit- 
erature for the acparatiea of aacrated hydrocarbooa froa 
creoaota, none waa found to give a coaplete aeparation. A 
chroaatographic adaorptioa procedure hai been developed 
which can aaparate the aaturated hydrocarbooa froa the other 
conatitiwata of creoaota. Daviaon Grade 922 ailica gel ia 
used aa the adsorbent, and a-hexane is uaed as the effluent. 
Saturated hydrocarbooa added to wholly aroaatic creosote 
were recovered quantitatively by thia procedure. Ultra- 
violet apectral aaalyaes of the saturated hydrocarbon frac- 
tions aeparated froa both creosote and creosote-petrolatua 
blends proved the absence of aroaatic contaaination. Sat- 
urated kydrocarboaa separated froa crcoaotes produced at 
lower carbonisation teaperatures were relatively nontoaic to 
adult liaaoria and to teredo larvae. 

i-MS 
Ruated   Coaponents   of  Material   in   Storage,   Oct   1960,   J. C. 
Xing,  A02S062I, PBIS4693 

MCIL is conducting a 1-jn storsgc test prograa to 
evaluate various storsge eovironaents and preaervation 
levels for aaterlel under 1'JDOCKS technical cogmxance 
Siailar paired iteaa were stored in different storage envi- 
ronaents: an open air slab, a shed, a standard warehouse. 
One of each pnr has light doaeatic preservation treataent, 
and the other full contact preaervation treataent. Tke 
storage protectim of each environaent is deterained by 
periodic Class II inspections. Ki'i.lt« of 6 yr of storage 
show that protection is poor in the open air, fair in the 
shed, good in the standard varruouse, and better in the RH 
warebouaes. Coapared to duaesiic treataent, contact pres- 
ervation decreases rust incidence about SSt for open air and 
SOX for shed and standard wsrehouae storage. After one aore 
year < f teating, all iteaa will be xoapletely diaaaaeabled 
for a final Class III inspection. 

N-360 
Corrosion Studies Associated With an Air Blast Closure Unit, 
Jul  1959,  C.  V.  Brouillett«. AD2S062S, PBIS6691 

The efficient operation of a aechanical device ia very 
dependent upon the ease of aoveaent of its various working 
parta. Eleven Booths' exposure of an air blast closure 
unit, fabricated froa a coabination of aeveral different 
aetals and alloys, resulted in the foraation of a sufficient 
quantity of corrosion products to render the closure unit of 
doubtful operational value. It is recoaaended that neoprene 
rubber gasketing be used throughout, that the louver door 
fraac and aupport brackets be fabricated froa 6061 aluainua 
alloy; that all pins be cadaiua plated and coated with an 
inhibited aoft grease such as AN-C-126A, AN3 Type 11; and 
that all springs be heavily coated with the inhibited soft 
gresse. 

N-361 
Analysis of Creosote by Coluan Chroaatograpky, Oct 19S9, 
R. W. Drisko, 1. Hochaan, A02S0626 

An effective aethod of separating aaturated bydro- 
carbona froa creoaota and petroleua oils was developed. The 
coke oven creosotes Investigated had extreaely low aaturated 
hydrocarbon contents, while creosotes produced at lower 
carbonisation teaperatures contained significsntly greater 
aaounta. The sstursted hydrocarbon fractiona froa both 
creoaotes and petroleua oils were all relatively nontoxic to 
liaaoria aad teredo. 

N-366 
Effect of Sprinkler Head Psrtlcle Sixes and Distribution on 
Fire Extinguistoent, Aug 19S9, R. J. Zablodil, R. S. 
Chapler, AD2S0629 

In order to obtain aaxiaua utilisation froa a liaited 
supply of storage tank water of an NCEL-developed, advanced 
base, packaged sprinkler systea, certain coaaercially aanu- 
factured sprinkler kesds were investigated to deteiaine 
which produced particle sixes and distribution for nuperior 
extinguishaent of a laboratory Claas A test fire. Sixteen 
runs "ach were nade on 11 different types of aprinkler beads 
(four aanufacturera). Four were aade to establiah distri- 
bution, eight to deteiaine fire extinguishaent tiaes, and 
four to obtain saaplea for particle aize aeaaureaenta. It 
was found that of the sprinkler heads tested, those de- 
livering psrtlcle sixes in the range of 260 to 360 a diaa at 
distribution in the ringe of 0.03} to 0.060 gpa/aq ft gen- 
erally gave best perforaance in extinguishing a apecific 
laboratory Claas A test fire. It waa rhown aatheaatically, 
however, that sprinkler heads providing distribution of 
apptuxiaately 0.28 gpa/aq ft would give optiaua extinguish- 
aent perforaance. 

N-367 
Ship-to-Shore  Bulk  Fuel   Delivery Systea  (Botto» Laid),   Jun 
1959, J.  E.  Sckroeder, AD2S0630 

This report describes the design and teating of a 
lightweight steel pipe systea, the design sod testing of s 
standard weight steel pipe systea, and the deaign and devel- 
opaent of a aystea utilizing National Diaaond "B" Buttreas 
Thread,   Grade  J-SS,   Range 2,   oilfield  casing.    The   results 
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•I u|trr«tIOIMI irhts touiluitrd by PHIVCI-UNK %n «Uu m- 
. tu(**'t It ii ivKommeaii**i Hut thr thip-tu-iburr bulli fuel 
ilrliv^ry lyKtra (bottu« 1*1.1' utitixtug Ihr «ub)rit oiltirld 
. *»iiig br loatitlrird ttti «Joptton •» « »lAudard furling 
• yslr* lot «aphibtuui «s««utt uprutiaas It i» filaanrd to 
. .iiiiinur iJrvrK>|MBrnt wurk in oriirr lu tiaplify (tur mrrrat 
rquiiwrnl «ud io ilrvrlop « highrr c«p«ttty, tOO'gpm, b'tn. 
piprllnr tyitr« 

N- Ibd 
UrvrJiipsrnl i>l * Sh i|>-to-Slloir Bulk Kurl Drlivrry Syilr« 
(Huoyant), Aug WS«, J. E Sthtardn, J J. Trallali», H. D. 
Unon,  Vi.'-.iiMI 

Thu irpuit dr»iiibrk Ihr Jrvrluparnt ot M puwrrrd hoir 
rvrt tyilrm, toaaistint ot * trnsiun rrltrvrd 4*ia< rubbn 
hot», powrrrd hutr rrrl ot t.V'O-M i«pjtity, «ud ■iscella- 
iir>>ufc rijuiparnt tut iilBtjlltliun «lid ■«intrlMm r. Tnh- 
niqurt tor Ihr lost«!lit tun, uprratiua, ■Jintrnatur, and 
trtrirval ot thr *\%irm wrrr «Ito drvrloprd. Thr iriull* of 
oproltan«) tMtl lunduitrd by PHlBl'B-UNt: tir «Uo loiludrd. 
As M rrtult of thr tritt to dttr, it it rrcuMrndrd thtt thr 
prr^rnt »yttr« br tubjrttrd to furthn oprrttiontl trttt 
u iiig thr dirtrl-p<>vrird irrl now undrr drvrloparnt . Pltat 
for furthrr drvrlup«trnt htvr brrn foraultlrd to ctrry out 
thtt  rrtoaarndtt ion. 

N-169 
tvtluttion    ot    SMU    Uirtrl    Enginr-Dnvrn    Urnrrttor    Srtt 
(IS-kW    Mobtrt),     Aug     1460,    R.  H      Lrtrbrrg,    J    H      law, 
MUSM33 

It wtt com ludrd thtt thr two umtt prrfora tatitfti- 
tonly toi nthrr mdivrdutl or ptrtllrl oprrttiun, rrijuirr 
ainiau« uinlrntnrr, tod arr bttu-aHy vrll-drtrgord, bnag 
ioa|>ait and Ughtwright Bri-auar thr rrtultt ot Ihr Uvitrd 
nuabrr ot prrfonuncr trttt vrrr tavorablr, furthrr contid- 
rration apprart warrantrd; and it it rrcoflBrndrd that a 
cua|>lrtr  laboratory rvaluatiou br aadr 

H-S70 
InfrUo Poctablr Srwagr  Trratarnt  Plant,  Projrrt  Hittury and 
Coawntt,  Apr  HS«.   W.   I.   Nrhltrn,  AD.'SObJI 

A portablr trwagr trratarnt plant drtignrd and con- 
ttruclrd by thr lofilco Coaftny wat trttrd at Ni'll during 
19S.t and 19S4. Thrtr trttt thuwrd good rctultt hut certain 
drtign chaugn wrrr rrcoaarndrd. SubLrqurntly, HUDOCKS 
purchatrd a rrdrtignrd plant tor in*trrvirr trtliug at 
Guant-^aao Bay. Construction and trtting wrrr to br dour by 
Cop«t rue, ion Battalion at that location, but brfoir con' 
tiruction w « coaplrtr, Ihr Battalion wat no longer svail- 
ablr tor thi • work. Thr rrdrtignrd plant wat thrn thipprd 
to Port ilur'rs*, Calif., for installation by thr Laboratory 
at thr N/.nur Training Csap at Bndgrport, Calif. This 
conttruition proved to be too rxprntivr, and thr project it 
terainjted with thtt report. A technical review of the 
plant drawingt indicates that the plant is designed within 
acceptable sewage treataent criteria and could be expected 
to  pMli'ia satisfactorily. 

N-J71 
Diesel-Powered     Hose     Reel,     Hay     1960,     J.  J       Trsffalis, 
AD2S063«,  PB1S469S 

A diesel-powered hose reel was developed for use with a 
»-in buoyant fuel syttra. The reel, powered by a 15-hp, 
2-cyl, air-cooled, diesel engine, hat a capacity of 3,003 ft 
of 4-in., rollaptible, ditchtrge hole. It can br aounted 
on, and efficiently operated fro«, either a warping tug or 
ill' Thit report desenbet the reel, acceptance tetlt, 
installation tests, and aodificationa «ade as s result of 
the tests. The installation tests consisted of tevrn in- 
stallations of 1,000 ft of 4-in. collapsiblr hosr and two 
installatlona of 6-iii. flat hosr. It is rrcowendrd that 
thr diesel-powered hose reel be assigned to the fleet 
operating  forcea  for   in-service testing. 

H- 172   -  Nrmurd  as   K   l:- 

H-17J 
Evaluation of Eaternal Corrosion Proteitma Nethods for Cold 
Piprt in • Urtrrt Soil, Jun 1«S«, I. B Idwa.dt. AO2J06» 

Aftrr bring undrrgruund ft; 7 ao, thr pipe speciaeos 
with vanout etternal turface treataentt nhibited oo tig- 
nifitant corroaion, not even the bare pipe tpeclBeoa. An 
analytit of thr ground water which covered a portioo of the 
teal piping st the tiae of inspection revealed that the 
water contained aufticient chlrnde and sulphate tons to 
proaute electrocheancsl corrosion of s cell. Apparently no 
cells were turaed, ho%>ever, because there was no detnaeatal 
iorroaion present 

N-J74 
The Effects uf (<nr Hegacycle Ultrasonic Vibration on the 
Coavrstivr Mtrrngth of Portland Ceaent Nortar, Sep 19S4, 
J     M.   Hayhoe,  AD2S06)6,  PB1S4646 

The object of thit report it to pretent the findings of 
a Itaited invrttigat ion in which l-llc ultraxomc vibration 
wat  applird to portland craent  aortar pattr. 

M-17S 
Separation of Nittilr Launching Padt Froa Railroads snd 
Adjacent Launch Pads, Jul 1459, R. A. Breckenndge, S. L. 
Bugg,  W    F.  Burksrt,  R.  A.  Hitctwll 

Thr objret of this report is to disseainate information 
obtained during a study of: (I) the haxards involved in the 
explosion of s Urge aissile on its launching pad and (2) 
the safety diatan-es required between launching pads and 
inhabited   builchn^r,     railroads,    or   adjacent    launch   pads. 

R-J76 
Decontaainat ion of Paveaents by Ffotonsed Sweepers, Opers- 
tional Kequirrarnta, Swrrprr Characteristics, and Develop- 
ssrntal   Prograa,  Nov  19S9, U.  R.   Nehlsen,  A02S0637 

Hl'IKVKS passive defense reapontibilities require that 
equipawnt and techniques for rapid decontaainat ion of paved 
areas be svsilsble. Operstional requireaentt for decon- 
taainat ion sweepen are deterained, and available eqLipaent 
is analy^rd. Swrrping to rrsidual nuahrrs of 0.01 and 0.10 
is a feasible object. .'e for practical rquipaent. A sveeper 
developed by the Tennant Coapany for the Air Force wil. aert 
operational requireawnts for rapid rsdiological reccvery, 
but other types of street and runway sweepers can be used in 
later fallout clean-up. Except where re-entry of decon- 
taainat ion crews is r.quired before 24 hr, operator pro- 
tection can be provided by practical aaounts of shielding. 
Where earlier re-entry is required, reaote control operation 
in direct vision range is aore practical. Developaent ot 
shielding sod dust control equipaent is required for 
existing  runway and afreet  sweepers. 

11-377 
Waate    Ditpotal   Sytteas    for   Polar   Caaps,    Nov   19S9,    W.   R. 
Nehlseu,  AD2S0638 

Polar rliaates and terrain aake construction and uae of 
noraal water and sewage systeaa difficult or lapoasiblr for 
polar caapt, and aanitary facilities for Navy forward bases 
m these regions have generally been unsatisfsctory in the 
paat. This ttudy used a'2S- to SOO-aan station aa a baais 
for studies on laproveaent of sanitary facilities and claas- 
ifiet problrat with respect to the avtilsbility of fresh or 
salt water. Systeas used st various types of caaps in the 
past have included incinerating toilets, cheaical toilets, 
pit latrines, tsnk snd blicket arrangeaenta, and waste water 
re-use systeas. Incinerating toilets snd salt water waate 
aysteas are irlected as aost likely to provide practical 
facilities, snd further studies on these iteas are needed. 
Study of disease tranaaission resulting froa litchsrgr of 
srwagr and ground garbage to ocean areas  it  required. 

N-37 



N-Wl 
IvaliMllon ol a loo kW liirm-l Hn \ i i. (Ifnrialai Sri (I'ain- 
l.ill.il. D»i l«%«, I. I, Uifhrig, IK ItM, AlWMIh 10 

A r.trn.ilUi Ttnlni i .«('«iiv lOO-kW .linrl >n|lnr- 
.liivm |*ii*t«tar •»! «Ith • CatrrptlUr Mailrl Ulllti tuihu- 
i'hir|*il ilt«i«l rin,iiir ami an Maitrit Naihtnary Cuapany AC 
aymhrnnoua |»n»rat«r vaa prururad I" il>l*i«ln* «hrthar linn 
lyp« uiui «aa aullabla lot ailvan>*>l baaa »i|ul|aa*nl. Ihr 
unit «aa laatad anil avaluatatl al NCKL lo antaitaln (»naral 
loayllanr» «Ith lonltait and ■llllary irum irnriii. uatng 
■ Hilary aparllliat lona NII.-Q-IOUIA - Mmtatl ami 
mi-O-IOJJU • N»ih...U al T»at II la taruawndail lhal ihr 
Calarplllat 100 kW (anaratar in nal ha «urinnl withuul 
■aklng tarlaln MINtttWM and ■utlllliat lona lunlalnrd in 
Ihla rapoil. 

H   Mi  -  Kru.ur.l aa N-l«« 

N-IRO 
Pruparllaa   ol   Natarlala   In   Daap-Oraan  Knvlronaant ,   A   Pro- 
■ rraa Rapoil,  Nal   IMO,  K.  0.  Gray,   AIH.IW.H', 

Itir |)»ri> O, ran Slu.lv Pli'li« at NlKl,. ilmlni Ihr patlod 
rovarad by Ihla laporl, haa baan amr.! al dlamvarInt, by 
blbUo|raphir laaaanh, lonaapondrma, and park nal ion- 
tai'l, lha aalaiil ol tinowladca lunratnlng Ihr anv11muaanl ol 
lha oiaan door at 1^,000 II anil Ha allailn un vatluua 
lonalrutt Inn ■alarlala Tlir Invaat l|at Ion dlarloaad that, 
nulalda ol a aauiU aaounl ol data on lha bahavlm »I liana- 
allanllt cablaa In daap ««In. alaoal no lartual data on 
■alarlala la avatlabla. Il la i at oaiavndad lhal hlgh- 
praaaura laboratory ai)ulpawnl tapabla ol alaulaimt Ihr 
daap-oraan anvlronaanl ba prociirril and oparalad undai a 
prograa daalinatl to laa< lha piopatllaa ol varloua «alar- 
lala, pioiaillv» loatlnia. and davlira In a aall-walai 
anvlionawm al a praaiuir aiwilallni l'i.OOo II ol drpth in 
lha oiaan. 

■•Ml 
Analyaia   ol   Ihr   l'iltlral   ShirMni»   Vuliaa*   loi   Unilariiouml 
»ballata,  rah  Uf-O,  J.  C.   Ladoua,  All.'Mlft«ii.   PHI^h«? 

mnxiCKS haa aaatgnad Nru Ihr iraponalblhly ol drvrl- 
oping daalgn prlnrlplaa lot tnnatturlini aloaili- wailara 
■ hallara lor Naval ahora aalabl lalaaant a. Pail ul Ihla 
ptoblaai la avaluatlng varloua ahaltai ayatam loi piolattlun 
againal nu<'laai radiation Tbla raport praaanla lha raauita 
ol an lnv»all|at Ion lo ilataralna whuh part ul lha aatlh 
tovarlni a hurlad ahaltar la lha «"«I lapottanl aa a radia- 
tion ahlald Coavutallona hava haan niaiptalrd lot alah and 
haailapbara gawaatry lor Iractlona, t, »I 0 it and (1 D«« 
Fur alab gaodatry, X la a<|ulvalant lo lha thliknaaa ul tba 
alab ahlald. For haaiaphartral gaoawtry, X la aqulvalant lo 
lha aua ol ihr tadlua »I lha haaiiaphara plua lha iiiiiimiai 
tovai ovar tha airh. In ordar to praaarva lha ahlaldlng 
inlagnly ol lha ahaltar ayttaa, tba ahlaldlng voluiaa da 
llnad by tha irlllial angla ahould not br vlolalad by 
opanlnga ol any anil aurh aa vanta, durla,  and anliamawaya 

N-IA; 
Kvaluallon ol  Shunk "Gator Twiatooth" llada,   lul   I960,  J.   .1. 
■aytaa, K    |,  Joihuaa, AD.'M^*! 

A roaparallva avaluatlon ol tha Shunk "Ualoi Twialooth" 
laat blada a»,' iw„ rnaaarrlal ly avallahla lonvanl tonal 
hladaa lor a«i(h-n»ving aijulpaant «aa tonduilad by lha 
Laboratory In ordar to dalamtna tha ralatlva inriit» ol 
daatgn and blada aatarlal. No avaluatlon ol lha bladaa «aa 
•adr In llald opara<lona ragardlng daalgn allaila on aaaa ot 
■ .»a,l In tutting and loading. 

Iwo-laggad taitangular dui I a and ahaltn anliantr««ya Tha 
apptoarh uaad aaploya Ihr albrd» lomapl Im wall •lallning 
and in. In,Ira t-orraction taraia nataaaaty lo aitouni Im ihr 
"tntnai lip allatt " With apinopiiala aiiaplilying aaauap 
Ilona, aHidaialal\ alapla rnginrating loiaulaa aia oblainatl 
At'tual uaa til lha loiaulaa raqultaa hallar knowladga ol 
dlllaianlial angular alhrdu than la praaanl ly avallahla, 
lio«avai by aaauaiing laoliopn dial rlhul ion ol lha albrilo 
I nut I Ion, a vaiy good t oaqta 11 itui ol aapai lawnlal inloiaial ion 
«lib    laatilla    taltulatad    by    Ihla    Irthnit^ua    la    nlilainad 

N-IA* 
Tail    ot    Praaaival iva-l.ubi I, anla    and   Kual    Inhibiloia,    Jul 
1««0,  J    N.   Slaphanann,  M'.'Mim; 

Nil! la tondutllng a t-onlinuoua iiuldooi rapoauir trat 
to avaluata praaarval Iva-lubi it ant a and othai mat 
Inblbltora «1th laaprtt to handling and rl In t ivanraa in 
pravant Ing t-orioalon, allalnatlng tytllt ntaprt t ititta, and 
ladurlng raat t ival Ion I liar lot a vanaly ol larihanital 
ai|ultwanl Thlily-loui    aulailala    hava    hi i-n    a|i|illad    lo 
trltltat aiaaa on Itattoia, larpa, and ptaapa Attri 
1-1/] vi ol taaling, l; auilrilala lallad In al laaat MM 
air« Nany aiaaa ara allli in aatrllanl t'ondllion and «111 
tonllnur to ba inapattad avary 4 ant mil 11 lhay tail oi hava 
baan In plara % yi Aa Ihr trat lot rath piaaaivativr la 
t olli llidad, lla laapartlva aira la drpirari vrd and givrn a 
dalailad inapattion Nalniala air «mkrd into Ihr Iral 
«ban pi at I It ablr 

N- Hfi 
Prograaa     In    Radiation   Shialding    Naarait'b    lor    Piotr, livr 
Shallara,  .lun  1«»0,  A.  R.   Chlllon,   AD.'MH., I 

Tha ptaaant alalua ul radiation ahirlding trihnology la 
tavlawad, «lib patlltulat aiaphaaia on prsi#ftiM agalnai 
radiation taaulllng Iroai nut laar «aapon rapluaiuna Mir 
aapoaitlun, orlantad lu«ard an atidiriur ol tivil rnginana, 
daatrlbaa lha baan tuiitapla anil praaanla hi irl daat i Ipt lona 
ul latpoi i ant raaaaith «oik tanird out in vaiioua inalilu- 
tiuna in Ihla tounliy dui Ing thr paal dat aila An ratrnaivr 
llat   of   aoillta  atalnial   la   piovldad 

N-IRb 
Study ol   Plla Diivlng by Vllnalion,  Irb  I'U.l ,  N    k     „n nnaia, 
A. A.  Danny, MtSMU 

An invaat Igal ton. tuiirntly in |iiugiraa al Ihr l.ab- 
malory, haa Im ludrd liaiaon «Uli llnitrd Statra luaia 
rngagad in drvalopaMMilal «oik in vlbtatmv plla tltiving, a 
lltaratnra arart'h lor aulhoi Hal ivr inlmiaal ion in tbia 
llald,  and lha prapatalion ol a blbl lugrapliv 

N-IR/ 
Xvaluatlon ot dO-kW Caaolinr Knginr-lli ivrn (lannatm Srla 
(Slona), Aug lti.0, R II l.aaabrrg, .1 H Saaia, MttSOMA 

Two h0-kW, piolntypr, lighl«rlghl, gaaoltnr rnglnr- 
dilvan ganaralor aala, «Ith I'hiyalrr rmpmation liidnal i tal 
•odal INI) Sh. V-R, gaaullna anginaa, and Idaal Klnliit and 
Naitulattui Ing Ctaapany aynthiuiiona altnnalma, drvrlupr,! 
nndai t'onliatt no. N0-RlhSt «ith Stonr liitltiat i lal Povri , 
Im' , and aaaaablad by Slawatt and Slrvrnaon Snvitra, liu , 
Honalon, Taa., «ara ptot'Uiad lo tlalrnainr «hrihai thia lypr 
ul ganrrator aal «aa aullabla lot advaiitrd baar uaa. Tha 
raaulta ot lha llanird nnaibFi ol pnlmiaanta trala wnr 
«llhln «Mllary apat llltal luna, but Ihr gMRgnUI lailutra 
rMparlanvad «lib tha l«o aria dtiiing Ihr aboil pn lotl ol 
oparatlon at tba l.ahoratoiy (II,) hi lot Unit No 1 and 
il.\ In l.tr llnll No. I) Indltalrd that i unaulai abla irilaaign 
work would ba  ratjuirad. 

N-111 
Attanuattea ol litm» Radiation Through T«a-l.aggad Katlangu- 
tar Durla and Shrltn Kntrantawaya, an Analyllral Apptoath, 
Jan l«6l, A.  >.  Chltton, J.  C.  Ladoua, ADKbAOU 

An   analylltal   approaih   la   davalopad   lo panait   datar- 
■tnatlon ol gaaaa radiation atlanuallon aa  It paaaaa through 

N-Mt 
Tha Tundra Trurk Nlaloiy, Hat I'K.O, II Taylor, All.'4<l<iRU 

NCKL, foil Hurnaaa, I'alll., originally toninvrd an 
aaipblblnua vahltlr (Tundra Tititkl having an l.VT rnginr and 
ptwai train driving tvo Mlln -«nlr rnillraa niblirt trick 
balta   on   laiga   apring-aHiuntrd  buoyant   lollna      Thr vrhitlr 

N-IR 



«•»k .MI, mi ill- I nut «iBtHnril I« >''■ I «h>M «(01 v, *>••■ 
!>.■ i ). IT*. ,1 itml«*! vmiotit rMitrACll UN has « IOIIR hut^iv •'! 
A»Un The te«t «n<t tvtiMti«« ii if|)oi(ftt im RCSt Tnh- 
RtCAl   Nepoil   N-04* 

IVieiMiiut i'Mi .'t TAiAiiwirtii In «n Mi|>ui««1 funttion lot 
Htnltl IV Ntlon loi Vaiioim Photo« KIIPIHI«*», Atig H^O, 
A H (hiMon, 0 H.tl.'vtU, 1 K Donovan. AIVA4)gs, 
mi MIO* 

to Ihr > <*itmt «I ton of (|ji«MJi-t«v «Urouation, it it 
i1#iii.,tl to uti* * -i»|'i. r«|tirNMion loi huilil-up fattoii In 
thii iiofp » »>*cl. «n«lv(ii«l rii|>iPiiii«n v*ii lined (oi itoRi> 
bmlil up l«ttom itiMN A i^tlittjit t n-f iBolioptt poml ^oimr 
ii«. |'«i ««rtfi R »f ihr miMranton Mr* <lrlrt«inr<1 hv thr 
Mrtho.l ot i..«-i iyf r*i to ohiMin M opt i«tM lit lo ttpei" 
t«rn(iil 1*1 i loi h.iii.i u)- it.i.iv foi «ImiiniMi «I VAI IOUR 

photon  MWr|tM 

M-UO 
NrUtivf   StiritathR  of   Arttflcl«!    Iw,  Nov   14M>,   A     I     Knnjit, 
A^;^^>^A^ 

NrUtivr NlirnRlhR o| iin^n An>< hr4«H tftbrlCitH fttm 
«rvriJil tvre« o| Ijihoi AI oivpi o«liit ril limh a4 nrA-^Alet lit 
*»ith nn.l without tr tnlourwrnl %*if -»•■.» MM'-.I to ««tiiil in 
the     rvAltiAtion     of      i«r    < onnl i tu t ton    «flhoil« Thr     Rln>lv 
tovrtrd t hr rlip.tR o| flooding, lolling, «n«! i rtnf ot * iii( 
Spri tNtrttR irtnloiir<l w 11 h VAIIOIIH jmounl * ol III'.IKI«*V wnr 
■■ «in h «■ 10 i M... s niioniri I tun nnt nnfoK rtt Hpri imrnn 
Vhe «AIIIMU« Rttrm whith »oiil.l hr A|tplir<l to t ho irtoloitptl 
Mr WAR IIRIIAUV liMttrtt hv t hr ANhMinl oi iAlr of Rpr« i«rn 
•IrlotiAAt t<'n lAlhn t hAn hv AIIIIAI Rpri tnrn fAilinrR Thr 
«AKIMIUM .lilfrirnir hrlwrrn mt «n Rlirnntlt vAlurR loi thr 
vAt tonR lyptl ol unir mloi t r«! 11 r WAR not «oir lh«n A IAIIOI 

ol two Tenmlr RttniHlhR ».mtiMitr.f 11 .HM rtn| R^n i«rnR frM 
A nivrn txf' of i. <■ .1..i.iv.,l , ,'n v i.(. I tl-1 \ whrn Ihr iliAMrtn 
ol ihr irnlrt holr thionjih thr «pr( i«rn WAR m. »r^if.i i).m 
\/i lo */• in fht« trlAt toonhtp «IIR| hr «tmllril «oir 
IhoiouRhlv hrfoir i mg ITRI VAlum < Ait hr tiRp<t A« «TARiitrR 
of   ihr   imr   IrttRtlr   «>tiPii|ithR   of    Ihrsr   IffGn  of    t»r 

rttrl-TtAnRlrt Pontoon |tAi|r. Aun IflftO, .! I TiAffAliR. 
UUMM 

\« > 1    •IrRtftnr.f    A    10,000-fAt     Inrl   hAigr   (oi     uir   «Itnint 
«Aiplit IMOIIR    .«prtAtioitR li     totiniRtR    o|    A    '*'       N1    pontoon 
hAigr whith RIOITR Inrt in thr «mhltr ot^hl ponl oonR o| \\% 
«rntrt Kttint Vhtn trpott •trn« i ihr« Nt'Kl rllottR towAtil 
Ihr   .IrRtftO   «nil   lAhii«Ation   ol    thr   )-onl oon   Inr)    hAt^r   pitnt 
to itralMtiM oi thr IARII hv MIDOCCI 

N- to; 
SUh   MOOIR   on   OtiMltoAl.   A   No.lrl   Stti.ly,   Srp   IMO,   J.   M 
SirphrnRon.   MUSOMVi   I"!'1'•■* "iH' 

I'niMniR fonnilAt toitR whtth will irmAtn «tAhlr for Ihr 
lilr of thru mipn nt i in tntr Air «ItffitttU to conilrtict »n 
priuMfioRt AirA* At pirRrnl, AN onr ritan|tlr ol pio«tm inR 
• tAhiltlv. hut t<1tit||R Air tAiRr.l nrvriAl frrl on pilrR *rl in 
Ihr priWAltORl TonvrntionA) «lAh floot« wnr ntihltr«! AR A 

*iih«l ilntr   loi    ptlm    in   A   «odrl    IrRt   rnvitonnirnt   hut If   to 
RtMllUlr     A     prtniAlioRl      AirA    Altil     ttR    irAPOIIAl     ROll     Att<1    All 
»h«nnr« PiwrnRtonA»     anAlvAt«     Apptop» t Alrlv     mAlrd     thr 
ttwr. t r«|trt Aluir, tnu\ ItnrAt ilimrnRtonR A AIMA M trfiin 
riAlton «oil, plAir.l unilri thr R 1 Ah of Ihr Nhxlrl huildtnn, 
AltrAiplr>l to lirrp (ottAlAnllv lto»rn |«|| hrnrAth Ihr «o.lrl 
Ihr trRt WAR «AinlAtnrtt lot *l N »IAV«, r^ntvAtrnl to 1 yi of 
InU RiAlr «Ul'. AIIII noil trtnpr i Alittm w-nr tAkrn unilri Ami 
Atoun.l Ihr «iMrl flooi Thr triiiillR Rhovrtl loo wiw h lhAwin)t 
of   ihr  Roil   And  A  Rltuht   itRr   tn   llooi   rlrvAtlon 

Ihr NrthAiitiAi Suh||iA.tr, A r«vr«rnl loAtl-Tr AniBi »»ton Tr«l- 
tnit  Itrvt.r,   Orl   14h0,   K    J,   Uwt,   AlUSOMfl,   Plll>4701 

A uni^nr pinr nl pttMMM-lMtiM rqutpMent .Allr.l thr 
'«n hAitK «I auhRiAdr" hAR hrrn inilallril A! NI H An<( Rivrn 
load And talihtalion trati. Thr drvur waa htnll hy Ihr fAA 
tlonartlv t'AA) dutinn Ihr latr IIAOa lo ohlain haan tnfor- 
«at ton ahout flrmhlr pavrvrnl draiin In thr drvur a Irnt 
pAvratrnl IR nuppoitrd on a floonns of a«all alrrl platr« 
NHmnlrd on plnnRnn and lalihialrd nptinit« «o thai whrn Ihr 
trat pavra^nt ia loadrd, a virldtng nuppoti, aiaulalinf a 
nnhniadr, ta piovidrd Thr unit piranuira Iramaillrd hy 
Ihr loAdinn ayalr« thiough Ihr trat apn tarn air tnotdrd hv 
drllntion    a^aiutinn    haiR ('althration    ol     Ihr    auhniaHr 
tnditAlrd that pAvrairnl drllntiona «an hr rrad to 
+ 0 OOt in a«iuiA(y and that thr apt inn« avatlahlr with Ihr 
rgmnairnl    havr    RuhRtadr   «odnlt    ol    ;2,    65,    «7,    155,    «nH 
t;^ p» i 

Plaalu    lomtrtr   Qwalitv   lonlrol.    Ian    IH1|   W.   N     Uraian. 

TirRrnta thr ham« phtloaophy (ot lonttollinn unifor»- 
tty of ron«irlr diirtnii Ihr «iktnR phaar Quality of frrah 
tomtrir IR fiardhv Ihirr pi in« ipal fratutra. «tatnftwalrr, 
ma ptopottlona. and aftntrnalr tatioa Ptmary fattota 
. .M*('lri»riii »na Ihr ihirr ptin« ipal Iratntra arr «narnt ron- 
trnl , watn-t rairnt latin, imrhaht I tty, and unit wrtftht 
Indiraln hifhliRhta of Ihoar traltng «irthoda holdfn« apprr- 
(tahlr pt<t«iar and dinviiRRra varioua aaaoriatrd approarhra 
A «rlrtlrd hthlioiiaphv of mm than S00 itnaa I racra drvrl- 
o|waritiR duiinit Ihr pant M> vt tn this atra of ronttrlr 
gua I itv > ont rol . 

R- "-»r 
But In   IVRialn,  Ott   WM>,  J     S    Villiaaia,  An2<i0644 

Thr But In DrRtaln IR nuppoRrd to tnaovr old at air and 
pirvrni nrv atalr and lonoaton in hrattn* hotlrra Ihr 
«aniitAttuin «1AI«R that in addition it will nrulralitr 
«Atbon dioaidr. I hn rhv prrvrntin* londmaalr-l inr tor- 
tomott NCU tondiittrd two trata, thr Ittal to drlrnainr 
whrthn Ihr dratalrt would i rah>vr old atalr and pirvrni nrw 
■rait iitm lonainn, ihr Rrt ond to rvaluatr thr ability ol 
ihr drRiAln lo tmovr tithon dioaidr frtl ihr atra« urn- 
n at rd   in   I hr   botIrt 

n - IM , 
IVimanriit    South   Polr   Station        IVRtgn   Ii«ttation8   and  Con- 
irpln,   Jan   14*1 <   .).   E     Sthtordn.   AtXiWUfl 

ThtR in a pirli«tnaiy irvtrw ol thr tonal met ion Itml« 
allritmn thr final draiHn of a prnaanrnt .'s MAU atatton al 
Ihr aouth polr and Ihr rvalualion of U poaaihlr drai|tn 
tomrpta Thr thrrr ptinripal ItMita Nrlrttrd aa thoar 
whi«h will havr ihr grralrBt rlfrrt on Ihr final drainn of 
Ihr Ntalion air {\) loRtNtual irnuirnarnlB, (21 lonRltut- 
tton  Nraaon,   and  Ol  lonalnit t ton  toitr 

A     Ct-roaotr     Tolrrant     Martnr     Haitrtiiua,     Nov     IMO,    T    B. 
0';jrill,  K.  V    nnako,  H    NothMn,  An;^Mh(  NL540M 

In a ■.tti.lv of Ihr «annr htolofiital rnvirona^nt in 
vhuh tiroaolrd piltnn air locatrd, a pirvioiialy t.nrrpotird 
aprt irR of batlnta waa taolAlrd Thia aprt irR waa drlritrd 
on crroAoird pilmn fro« rlrvrn wtdrly dillrrins I'tatlonn 
and WAR thr pirdo«iOAnt aprttra ot hatfriia found on thrar 
pilmuR Thr nrw otgania« waa idrnttftrd aa a gia« nrnal tvr 
tod hrloiiKinn to ihr urmiR parudoaionaa and haN hrrn naiard 
parudoaonAN tiroNotniNiN It haa hrrn tt%a^»lrlrlv draenhrd 
hv   Ihr  Rlandard  atorpholoRttA!   and hiothr«ual   trala. 

N- tOt   -  NriRRiird AN  N-IIB 

N-3« 



N-IM   Rm 
S|>». 1 in. h»«u«l  Itailyilt  of Olli  ll«in» • No4lli»<l tlnlradf, 
M..v   IMO,  »»v    JH  IMI,   R    1,  N.i«.«.n,  AM4UM 

A ■>lko4 lor n>»i I !.• .h«ii «I •■•lyiti al oil toapUo 
uiiog tk* varuwi ruf olr.n.i.t» hto h»»ii <)•*»Iopril, «huh 
poratt»  •Mlytli  of   Ih»   oil   •«■pi» 41 r»>'l ly «llkoul   ••hin| 

MM 
Ait I IM lor «n (n|inmin| Ninilbooli lor I'nnil ru> I Ion in \*rry 
0.».n ItM», rtk 1«M, W r. ■urkort, AD]%iU;, M^MM 

A* out I In» «I »n »niinmin« hai«<bi<i<k lot ion»t mi I Ion 
in tk» il»»|< »inn •■»•• i« pr»*»nl»d in lullilla»nl ol Ik» 
ob|»ttl*» ol  •uktaik TTOU-OI-OOKA) 

N »01   -  i.n. rllf.l 

MM 
Wv»   lmlu.i-,1    Notion»    ol    •   Hoi k»l    V»kl>'l»   DrllttnR   In   a 
V»rtlral    Atlilud»,     Ian    l«*l,    J,   J     I.»»n<l»iti»,    AD;%i(A0, 
ntMHi 

Rcaulta ar» pr»a»nl»4 ol a lk»or»llral and »■)>»ria»nlal 
•ludv In Ik» lakoratory o( Ik» •ovf«»nta ol a laig» aolid- 
piop*ll»nt rock»! v»kul» .lulling In a MtttMl altttud» In 
untloia »•¥»• and in Ik* ofn •<•« N»aaur»a»nla «»r» aad» 
ol tk* ■ov««»nti In h»«v» and pltrk of a 1:110 aiat» andrl 
ol * ■illton-lh »»klrl», m It long, and about 1.' 1 ; It In 
dtaa. Hnv» ■»■uirarnli agr»* «»11 «Ilk Ikoa» iali'ulat»d, 
and Rllrk calculaliona w»r» aad» Th» aludy indl>at»a Ikat 
tk» •ov»a»nla ol Ik» v»blvl» in pllrk and h»av» tan k» 
d»i-r»*t»d algnllliant ly hy lowering Ita llotallnn ikaakoi 
and  hy  altaiklng  lina   «r   plat»a   and  a  wlgkl   n»>i    Ha  tail 

MM 
Ckroantograpkli'   Analyala    ol   latraclrd   Crooaal»   Olla,   Jan 
IUI,  R    V.   Drlako,  N    HoilMMn,  AD1MI700,  r»^»M^ 

A »uakot of rr»aaat» olla »xlrailod Iroa aarln» piling 
»kirk kav» akovn gr»al dlll»r»nt'»a In lk»lr ■»■latam» I« 
attack by aarin» mod boring organlaaa kav» h»»n analvi»d 
rkroaatograpklrally      far      aaluratrd     kydrocarbon     ronlonl 

HM4 
Ivaluatlon ol Eitornal i'oiroalon riot»i'tion N»tkoda loi 
lurt»d Cold rtp»a at Cklna Lak», Calilomia, Nai l«M, N R 
Jo»r<llng, AUMUI 

Th» tklrd inaportlon ol th* pip» •p»i'ia»na vaa to« 
pl»t»d during tk» tklrd «»»k ol Ort \*M. All»r it ao 
underground, no aignlflcnal corroaton «»a lound on th» pipoa 
pr«t«r'.»d by plaatlr lap» or layrvgnalod glaaa ilolh 
Claaa III and Claaa IV cormalon ana lound »n tk» 
kitualBoua-coatod at»»l pip». Th* unrur»d and h*al-rui»d 
gtliaalt»-ln«ulat»d ktark at»»l ptp*a kav* a Claaa IV k»avy 
rual »air «ilk aoa» nodul»a. Th» bar» r«pp»r pip» la 
lorrodtng and kaa tk» apfwaranv* ol inppvr i'l»an*d in an 
a. i.l aolutton. Claaa I rual «an lound on tk» bar* black 
at»»I pip», and only a dlarolorntIon «aa apparont on Ik» 
bar* (alvanlMd at**l pip*. Th* tkr** u« plp»lln»a In- 
iiallo.l I ao k*for* thia lnap*ctlon r*v*al»d a looa» rual 
|in«d»i on tk* bar» black at»»! pip* and Ik* kar» galvanta»d 
• t**l pip* but no aigmli.anl corroalon on th» bar» topp*t 
pip*. 

MM 
I», innai mg    Tnllnla,    Nai     MM,    w    R      N»hla»n,     M'.'MM'I. 

Hill     kaa    inv»aligal»d   ol    l»alril    gpvwtl    rMMtcttl 
iniin»iating   loll»!»   ov»i   th»  paal   a»v»ial   y»aia       Nonr  ol 
Ik»»» unil«  '.taa  piov»n auitahl»  loi   polai   i aa|i ua» 

Mil 
l)»v»lopa»nl    ol   a  Conlainni   loi   a  Naalri   R»p»al»i   Unit   (IM, 
r»b  l««l,  R    R     iK.kwaa.  AinNlhl,  ÜKCRIT 

ll-4l'R 
T»<knli|ii»a ol Inalallalion loi tk» «in Rolloa laid Nvat»a 
iSklp-lo-Skoi» Rulk rii»l n»llv»iyK Api l«»l, J .1 Tial- 
lalla,  AP;^*«0l 

R»coaB»nd»il l»iknii|u»a ai» givrn loi malalli'ig ami 
i<p»ialing Ik» 4in holloa laid ayalra (abip loahoi» bulli 
lii»l d»liv»iv> in an an|ihihioua op»iatinn IVaiiihod air 
Ih» g»n»ial l»aliii»a and limlaliona ol Ih» avBt»a, m- 
iluding Ha »i)uipa»nl , layoui, inalallalion, opnaiion, and 
abippmg  i»i)iiii»a»nlB 

N   «lW   R»v 
Diacuaaion ol R»poila hy Ih» Caliloinia i'i«|>an« and Ihr 
National Kngin»»iing IflMr* Coafianv on th» R»diiilion and 
Analyala ol Ik» Caliloinia i'napany Kap»! taonlal Hata »n Wavr 
Ion»» on Pll»», r»b l«M, R»v Nay ItMi I T iVRum, 
IMM1M 

It la com lud*d thai both NKülM and CAI.CO arlhoda 
ahould b» appli»d to p»itin»nt piobl»aa and th» dlll»t*ni»a 
in ana«*ra i»ton<ll»d on Ik» haaia ol »ngiii»»iing |udgi»»nl, 
loi >»•»• oulaid» th» atop» ol th» CAI.Itl arthod. Ihr valura 
loi Ih» io»lli>i»nla in Ih» NKSCO a»tkod ahould br arlrctrd 
on a conaoivaliv» baaia l'uilk»i, vav» lour araauirarnl« 
ahould b» aad» at «atn d»|itha aigmlu anl Iv giraln Ihan 
Iboa» at th» I'Al.ill aod»l, g»n»iallv to advamr knovlr.lg» and 
ap*clflcally to ih»cb pi»di>liona by, i»apri I ivrlv, NtMO 
and lAlii' awlboda 

CiMipaiativ» N»aaiii»a»ntB by Statii and llynaaii Nnho.la to 
n»t»rain» Voung'a Nodiilua and Poiaaon'a Ratio ol Plain 
Coniiol», rrb lOM, W I Co»»ll, N I Slovn , NMS*'jl 

Tk» dynaaii a»lhoil ii»aonanl liri|iirn.v a»aaiiiiiig dr- 
vlc»l ol d»l»tainliig Voung'a aK.diiliia ol rlaaltiily loi 
lonii»!» «aa lound to b» a aoi» irpiodui ibl» arlhod ol 
trating than Ih» alatu a»lhi<il ti Kapiraanartn I, ho»»vri , 
oth»i inv»aligaloia quration vkrthri th» tvo a»thoda araauir 
tk» «aar Iking oi ai» i»lal»d l>vnaaii a»aaiitra»iil a v»ir 
aad» loi tk» lianavmar, loiaional, and longitudinal I»BO- 

nant li»i|ii»ni't»B ol »a.h lomirtr .ylind»! C.MB|iiraBiMartri 
■ »adinga «»i» lk»n takrn at UHI and I .OiHI pal, th» ivlindn 
«aa ihm coa(ii»aaiv»lv load»d to lailuir Tbir» lining 
condlliona, Ibi*» «ia»B ol cylmd»!», and lki»r alirngtba ot 
lonurl» «*i» UB»d; th» ivlind»ia wi» IrBtrd at a»vrii 
dill»r»nl ag»a «Hhin Kb daya Irna Ik» dal» ol laaling No 
.on.luaivr piool «aa lound to dotaitnat lal» a d»linit» irla 
lionaklp brlwrrn Ih» dynaaii and »latu arthoda ol dotri 
ainlng Ih» valor ol Voung'a aodulua Futuir «oik «ill 
raploy a alaliBtical »>p»iia»nlal d»Blgn lot aiailai Irata 
uamg an lapiovod aomc d»vic», th» ioa|ii»a«oa»t»i, and, in 
addition, a n»« alatu awtbod uamg rlntiual i»aialanir 
at lain gagna 

MM 
Iraaihlllty  Study of  «■ Adjualabl»   i auarwa»,  Hal   l«»l,  J.   J. 
Nroaadik, AOttWi, PRINMib 

Vanoua  ronopta «f  ad|iialing  a  . aua»«ay •»cllon  l»nglk 
at»   .onal.laird   »Ilk   r»ap*cl   to   drauaMr   ckaiarl*rlallca 
Tkoa*    having   arm   air   luilhri    irvirvrd   to   amvr   al   Ik» 
•»at   f*aatbl* concapl, «hick la pr*a»nl»d 

N-All 
Kvalnalion    of    a    'M> kW   Tinboihat g»d   ni»a»l   (ngin» l>i iv»n 
iS»n»ialor  Sri   (Calnpillai ^,   lun HM, N    N    l»arb»ig,  J    M 
Saaa, ADJMIRr 

A IM' kW Calarplllar Tiailoi l'oa|<any tuibo-cbaigrd 
dl»a»l »ngln»-di iv*n g»n»ialoi a»l «ith a Calnpillai Nodrl 
P n* I dl»a»l »ngin» and an ll»ctrii Naibin»iv i',ia|iaiiy AC 
■ viii hionoiia g»n»taloi vaa t»Btrd to drtnainr «krthn thia 
typ» oi unit «aa auilablr lot advanird baar r<|iii)HB»iil 
Nllilaiy ap»! iliial ion» (111-C-lOI.VA - i^nriatoia and 
Nll.-|!-I02JRA  -  Nothoda ol  Trat  »»ir  uard aa  gnid»» 

Mt 

• 
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N-4U 
Furthft    Antlyiii   ul    C*au    Kay   Atlrimttlon    in   THo-Lr||rd 
Rfi'ItnfuUr  Du<ti,   Srqurl   lu  N-1*)  Nay  I4fcl,  A.   I,  (hilton, 
IMMMS 

Ihr uir ol thr Albnlo approaih for the analytual 
prfdution ol altrnuatinn t hara< tniat it • ol tiia-l?|l'<< 
rntaniiilar ilutts t rananit I iii| HaMM raya ■« r«icn.lr.l In 
caari involving Ihr aaynartrnal loialion of aounr and/or 
drirctor.      Illuatrativr  problraia   arr   prrarnlrd  and  aolvrd. 

■•413 
Evaluallon   of   »"»:   Airtirld   Landmi   Nat,   Nay   l«(il,   T.  J. 
Carna,  AWSI'lHi 

l.taitrd Irata wrtr tonduttrd on 12 panrla of Ihr laodi- 
fird M1M. airflrld landing aal on dry unalahilitrd braih 
aand to rvaluatr Ihr raar ol handling, aaarahly, and dia- 
aaarably, and ita prrloraantr undrr vrhliular Inada and 
traffu. Thr handling of thr 12 panrla on Ihr ahlpplng akid 
pallrt with a pnnaat lr-1 Irrd torklift or towing with a 
light ailitary vrhulr on dry aand waa not fraaihlr. Prr- 
lodic obarrvatlona of thr aaarablrd aat ant Ion ovrr a 
prrlod of b ao irvralrd that ailitary and ronatrurtlon typr 
vrhlclra rauard no daaagr to thr panrla On onr onaalon, 
howrvrr, a hravy rrawln typr trarlor rauard daaagr to aoar 
of Ihr connriton on onr of  Ihr panrla. 

N-liH  -  Camrllrd 

1*413 
Control Ird    Ataoaphrrr    for    Sprrtrothralral    Analyaia,    Jun 
1961,  N    J.  NcCowan,  All.'st IS 1 

A trchmqur for aprct rothraical analyaia ol varloua 
aatrrlala which «ill rliainatr thr lyanogrn banda fonard 
during carbon arcing. 

N-«16 
Prrllalnary Invraligation of Jrt Rlaat Drflrctora, Drc 1961, 

H Toaita, AD327M) 
A prrliainary invraligation of Jrt blaal drflrctora waa 

conductrd to drtrralnr Ihr fraalblllty of undrrtaking a 
drvrloparnt prograa on drflrctora to protrct arraa at thr 
rnda of runwaya and wara-up pavrarnta froa aircraft Jrt 
rnginr rroaion An ovrrall atudy of thr problra waa aadr 
for thia invraligation. It includrd prrvioua aludira and 
idraa on drflrctora, rratrictiona lapoard on obatructiona at 
runway ruda and rnd aonra, and auBHrira of aoar publica- 
tiona on thr charactrrlatica ol Jrta. It la concludrd thai 
concrrtr paving on which aircraft aay rxhauat during prr- 
takroff oprrationa offrra thr aoat fraaihlr aolutlon of thr 
problca. It ia rrcoaarndrd that no furthrr atudy of dr- 

flrctora br undrrtakrn. 

N-419 - Cancrllrd 

N-420 
S G. Concrctr Hi« Tratrr, Srp 1961, W. H Uraan, A026660^ 

Rrlrra hrirlly to thr baalc philoaophy of controlling 
thr quality of concrrtr and raphaalfra thr nrrd for prrrlar 
control ol Ihr W/C. Drarribra Ihr dralgn and oprrntlon ol 
Ihr propnrtary apparatua. Prrarnta thr rapn larntal r»- 
aulta, and their tignifleaner, rrlativr to thr gffirllmgig 
ol thr inatruarnl aa an Indicator ol ihr arcrptabl lity of 
frrahly atard concrrtr with rrfrrrncr to thr H/C of thr 
intrndrd concrrtr ailturr. Indlcatra Ihr llailationa of thr 
propnrtary Inatruannt and thr charactrrlatica to b» faa- 
lurrd  in  ita   inprovrd vrralon. 

N-421 
Epoay   Aaphaltlc   Concrrtr  Ovrrlay,   NAS,   Point   Nugu,   Calif- 
ornia,  Jan  1962,  R.   J.   Lowr,  AD27168« 

To invratigatr thr problraa involvrd In thr aanufarturr 
and placing of rpoay aaphaltlc concrrtr and to obarrvr ita 
prrforaancr ovrr an ratrndrd prrlod of liar, a l;o»m-it 
ovrrlay, 3/4 In. Itilrk, waa plarrd in an oprrational arra at 
NAS, Point Nugu, Calil. Surfarr prrparation, plant awdlfi- 
cationa, and problraa involvrd with thr abort "pot lifr" of 
thr rpoay aatrrlal arr dlacuaard. Thr rriguirrarnla for 
proprr alaing, traprraturr control, and placing arr prr- 
arntrd. Coata of thr ovrrlay plant aodlficationa and 
rraulta of thr firat  yrar of obarrvationa arr glvrn 

1-41] 
Errction ol Quartrra Rulldlng for Plonrrr Polar I'aap, Srp 
1961, R. W. Hanarn, C. R. Hoffaan, E. H. Noarr, AD266.W9 

NCK!., Port Hurnrar, Calif., la drvrloplng a .'S-aan 
pionrrr polar caap undrr talk VFOls-ll-lo; Thin raap ia to 
br auilablr for conatructlon and oprrational rfforta In 
rraotr polar locationa. Ita antlcipatrd uar at a ainglr 
location ia froa Ml daya to 12 ao, drprnding on thr oprra- 
tional rrquirrarnt. For ahort-tiar uar it auat br auitablr 
for Mi-aan occupancy and for long-tiar uar, 2J-aan occu- 
pancy. Thr 16«4a-ft aodlflrd Jaaraway hut dracrihrd in thia 
trchnical nolr haa brrn arlrrlrd aa thr baalc atructurr for 
thr pionrrr polar caap. Thr rqulparnt and luimahinga to 
convrrt it to a 9- to IR-aan living quartrra wrrr uard in 
aock-upa aadr during thr raap drvrloparnt. In thr final 
plana for thr caap, aoar of thr itraa of rquipavnt and 
furnlahinga for thr living quartrra havr brrn changrd, and 
othrra arr bring rrvirwrd for grratrr maplicKy, rvducrd 
apacr, or laprovrd prrforaancr. Evan ao, no changr in thr 
baalc concrpt of thr quartrra ia plannrd unlraa Ihr trch- 
nical rvaluation at NAF, NcNurdo, Antarctica, during Oprr- 
atlon Drrp Frrrir 62 ahowi a nrrd for changr. 

1961,     C.  V. 
H-4U 
Coatinga      for     lutlrr-Typr     Buildinga,     Ort 
Broulllrttr 

Silvrr bright aluainiaa-aaphalt paint waa ahown by 
laboratory trata and by outdoor wrathrring in a aarinr 
ataoaphrrr to br infrrior to a aprrificatlon oil-baar paint, 
a aprcifIcatlon aynthrtic rnaarl, and a aprclfication alu- 
alnua paint applird to rithrr aild atrrl oi galvanlird 
atrrl. Of thr thrrr aprdt icat ion painta, thr oil-baar 
paint ahowrd auprrior prrforaancr whrn applird to galvaniard 
atrrl. All thrrr aprcification coatinga gavr rqual protrc- 
tion on ruatrd atrrl trat panrla and wrrr protrrtlng both 
aild-atrrl and galvanitrd-atrrl buildinga aatiafactorily 
aftrr 5 yi of rapoaurr to thr aarinr ataoaphrrr at Port 
Nurnrar, Calif. 

N-4I( - Rrlaaurd aa R-1R7 

R-423 
Application of Quruing Throry  to  thr Dr    gn and Location of 
PrraonnrI   Snrltrra,   undatrd   (Jun   1962),   J. R.   Krttrnrliu, 
AD2R1694 

Wr would likr to find a araaurr of thr rlfrctimnraa, 
in trraa of arrvirrabllity, of Ihr ahrltrr location, O.t 
paaaagrway draign, and thr rntranrrway width. Thr prob.ra 
ia charartrriird by thr inhrrrnt randuatnraa or variability 
which la prrarnt in thr diatribution of tiara for rntry into 
thr paaaagrway. Thr aprrific aodrl uard In thia paprr la 
daaignrd for ahrltrra which auat handlr roughly 100 or aorr 
prraonnrl and whirr thr ratio of arrival-to-arrvicr ratr 
dora not racrrd 0.9. Thr rrault ia a arthod which «ill 
handlr a largr rlaaa of aituationa whrrr proplr arrivr, »ait 
in a ainglr filr, and rntrr onr at a tiar into thr paaaagr- 
way. It ia aaauard that thr dlatribunon of arrivnla ia 
Poiaaon, and thr diatribution of arrvicr tiara la riponrn- 
tial. Thr paprr inrludra inatructiona for laplrarntlag thr 
arthoda, vrrifylng aaauaptiona on randoanraa, and finding 
ratlaatra of thr rrqulrrd paraartrra. 

N-41 



11-424 
ll—iry and DUcuitton of tb* R»plii>i to the Qunt lonnairr 
■•■t to ihr Noval Shorr Ittabltihanit on the Ui» of C*a*U, 
Fob 1M2, D.  r. Orotn, AD2;«220 

Tbo rrplin to tbo quootloaiuiro «out to 33 OfMCloi of 
tb« Maval Sbor« loUbliobMnt raacrmtnf tbo u«- of coaolt 
• r» proioatod and diaruaaod Tbo uio of coaolo la tbo port« 
•urvayod bai boon lialtod to lori« logo, rofto, ur poatoona 
which «ffoctlvoly hav» no proviiion to oboorb rnrrgy Tbo 
coaolo hav» boon uaod to aoparato bortbod ahipa and aiao to 
aoparato b«rtbla| ablpa froa tbo wharf DaM|0 to tbo wharf 
during bortbloi baa orrurrod at aoartjr «11 aajor o«t«bltab- 
«ont« arvrral tiara par yoar. Tbo daaagr b«a |«a«r«lly brm 
rauard durin| tbo brrthing of lar|c abtpa during tiara of 
high wlnda Tbo total «aouat of daaagr prr yrar at all 
Naval   «atabllabaoota  who   rrpllod   la   ratiaaird   at   $SOO,000 

X-42t 
Hrrliainary Obaorvatioi - on ihr Mali- of th* Arta In Loca- 
ting Objocta in IWp Ocean, fob 1«62, A. H Irown, AD^bOS'' 

A rrvirw of tbo «slating atat* of tbo arta In locating 
objocta In d««p oc««n baa r«v«al«d that capahilitloa and 
«qulpaant now «ilat for carrying out th« vanoua taak ob- 
Joctivoa at ocoan doptba of loaa (ban 2,000 ft. At drptha 
to 2,000 fatboaa, pr«««nt «qulpa«nt could br aodlflrd to 
accoapllab taak objoctlvoa. For ultlaatr objrctlvra of 
6,000 fatboaa, th« pr««Bur*a and dlatancaa arr ao grrat that 
aurcaaaful locating, vlowlng, and aanlpulation of rquiparnt 
at that d«ptb cannot now hr aaaur«d. 

N-430 - Kriaaur.1 aa R-204 

N-42) 
Saparatlon of taturatod Mydro-Carbooa froa Cr«oaot«-Coal Tar 
Solutloaa by Coluao Cbroaatograpby, D«c 1961, (. V. Drlako, 
N.  HuchMn,  AD2674i7 

A cbroaalograpblc arthod of analyiiag craoaot« for 
aaturatod hydrocarbon« waa dcacrlbod in NCIL Tnhnual Not« 
N-3i«. Tb« pr«««nt not« draenhra a aodiflcatlon of thla 
aotbod    for    application    to    croosoto-coal    tar    aolutlona. 

11-431 
Corrolatloo of Wator Lrvrl Varlatlona with Wav« Forcra on a 
Vortical PU« for Non-Periodic Wavra, Hay 196.', B J. Nuga, 
T. Sakou, A02a32«> 

Filter t«cbolqu«a «aploylng Fourlor tranaforaa a« 
rvolvod by Köln il9il) «r« ua«d to atudy araauriNarnta of 
hurrlcan« g«n«rat«d wavra and forcra Induced thrrrhy un 
vortical circular pilea 2, 3, and 4 ft In diaa. 

11-426 tm. 
Fir Id Sunny of Intorlor Coating« for Wator Tanka, Jan 1962, 
R«v.  Nay 1962, A.  P.  Daaarco, A02<1064 

A flold aurvoy of th« Maval Sbor« Eatabllabavnt waa 
conducted to aaaraa tb« aagaltud« of coating d«t«rloratloo 
and tank rorroalon on the Interior of ateel tanka uaed to 
atora water. Dcta collected froa tb« aurvey ware aleo 
analyaed to aacertaln the factora contributing to auch 
deterioration. laproprr aurface preparation and choice of 
paint ayatraa w*r« notod aa laportant factora allowing 
corrooion in aucb tanka. Surface preparation by sand- 
blaatlag before application of coatlnga waa recoaaended for 
aanaua coating life. 

11-427 
Dynaalc    Trata    on   High   Strength   Steel,    Feb    1962,    W.  L. 
Cowell, J. I.  Keeton, AD271S04 

Th» teat reaulta indicate that the percent increaae in 
dynaaic yield atreaa for tb« high atrengtb at««l 1« lowor 
than that prrvioualy rrportrd for convontional roioforcing 
at««la. Coaparod with atattc trat rraulta, tb« dynaaic 
loading reaulted in a aaall incraaa« in ultlaatr atrength 
and no aignificant change in area reduction or in percent 
elongation at rupture. Dynaaic teata war« conducted on two 
typo« of aachinra - bydraul.c and pnruaatic - to provid« 
Inforaation about tb« operating cbaractoriatica of tb« 
aachtn««. Tbia inforaation waa uaed to fotaulate the apec- 
iflcationa for a dynaaic teating aacbine. Becauae of the 
Halted nuaber of teata Involved in tbia atudy, additional 
teata «bould be aad« on higb-atrongtb at««l to corroborate 
tb« findings. 

N-421 
Aa   Investigstion  of the Casrous Node of Noiature Migration 
Through   Portland  Crae.it   Concrete,   Apr   1962,   W.  C.   Naylor, 
tamm 

For tbi« purpoae, arveral aaaplea of concrete were 
obtained, their tranaaiaaion ratea for argon and bellua »ere 
inveatigated, and tbeir tranaaiaaion ratea for water vapor 
aa aa ideal gas were calculated. Tbeae calculated gaaeoua 
ratea were then coaparad witb actual total rate« obtained in 
tbia aad previous raprrlarnts with alallar concrete aaaplra. 
Froa tb« coaparlaon of the calculated gaaeoua ratea and the 
aaaaurad total rates of «star vapor tranaaiaaion, it waa 
concluded that the gaaeoua aeda la not a aignificant aoia- 
tuir aigratlon awde through concret«. 

N-432 - Relaaued aa R-228 

N-433 
Inflatable  Causeway - Nodular Deaign,  Apr  1962,  J. J. 
Hroaadik, J. J. Traffalia, R. A. Blüs, A027S29« 

Utllisstion of an inflatable-type cauaeway that can be 
auUl-tlered in aide carry on ao '.ST aay offer a aarkrd 
loglatic advantage over the prraent type of cauaeways. A 
modular concept of such a cauaeway was developed and tested 
by the Laboratory. Each causeway section consists of 24 
ateel aodules aaaeabled into two 12-unlt strings with angles 
and supported on Inflatable pontoon cells restrained in 
cavitlea. The asseablrd auprrstructurr rrseablei an in- 
verted auffin tin. Air inflation of the cells is achirvrd 
by a aource external to the aystea, a lialtrd auilliary air 
aupply la houaed Internally for eaergency use. Tests in- 
dicate that the aodular design is satisfactory for use aa an 
inflatable-type cauaeway. Operational rvsluation la rrcoa- 
aended. 

N-434 
Shock Abaorber for Joining 3slS Cauaeway to 1ST, Nay 1962, 
I. C. Towne. AD2S0990 

Tbia report deacribea the Initial drvelopaent and trata 
of three propoaed apring-type ahock-abaorber ayateaa foi 
Joining the UlS cauaewaya to an l.ST The reaulta of teats 
and observatiuna to date indicate that a aprlng type ahock 
absorber la  feasible.   Developaenl work is continuing. 

N-43S 
Shielding and Grounding Technlijuea, Undated (c. Apr 1962), 
0. B. Clark, A0279tS2 

This paper prepared for preaentation at BUDOCKS Elec- 
trical Deaign Conference, Waablngton, D.C., Feb 26-Nar 2, 
1962. 

N-436 
Teaporary Polar Caap Concept and Deaign Criteria, Nar 1962, 
J. E. Schroeder, C. E. Sherwood, J. E. Dyklna, AD2S0O4J 

Tbia la a prellainary report on the devrlopaent of a 
teaporary-type, airborne, packaged caap for polar use. TV 
caap, baaed on a SO-aan coaponrnt, Is being developed for 
surface inatallatlon on all typea of polar terrain, In- 
cluding anow, ice, and peraafrost. Specific deaign criteria 
are delineated for the three 3 elraenta conaidered easential 
to   aurface   polar   caapa.     Theae  rlrarnta   arr   rnvtronarntal 

»-42 



«U|itatlon, b»ii lacilidri tur raih cMp tunidoni aiir- 
quatr ijuir «Uofatiun tor condneil living; luitabl» itrur- 
turm for a raid niv IIUIUM-III , lunttion«! yr( loülartablr 
oulliiinia, rrliablr yrt «i«i('lr uttlitira tor heat, puwrr, 
«a(rr «upply and aamlatiuni pialnlivr ayatmaa tM caap 
■ alrty; and conat ruct ion aida (or raa^ ron»-rurtion and 
oprration. 

N-417  - Canrrllrd 

wpapona ia prrarntrd It is comludrd thai thr ratio ol 
(in daaiajr area to thr blaat daaagr arra Incrrain with thr 
yirld of thr wrapon. Priaiary (irr will br a •igmfirant 
lailcii, and thr rlialnation ol potrntial lirr aounra la of 
thr MI»,.«i mportanrr. Thr ptobability that a firr atom 
>an hr prrvrntrd hv thr uar ol adrijuatr lirrbrraka augarntrd 
by thr uar ol fire rrtardant paint ia propoaed. It ia 
irioaarndrd >hat rmating aiilitary Inatallatlona br rraur- 
vryrd to arr what protntivr atrpa arr Iraaiblr and nn- 
raaary. 

N-4JS 
Plaatir    Pipr     In-Srrvur    Trat     (UND),     May    1962,    R.  J, 
2ablodil, All-'HO/H-. 

Thr plaatir pipr haa tarnrd 7bt,\ti lb of atraai ron- 
drnaatr Iroai I,' An« 1461 to i Jan 1462 without liard diarn- 
aional ihangra, viaual rvidrntr of drgradatlon, or color 
ihangr 

II-4J9 
Perfonunrr  of   thr   Swrdiah  Kapld-Cloaing  Anti-Blaat   Valvr, 
Nay  1«6;, I,  N.  Hrllbrrg,  A1KV>146 

A 14-in.-diaa Swrdiah auti-blaat valvr waa tratrd tor 
• Ir flow and wcathrrabklity. Air flowa fro* 1,1130 to 
3,9(0 i Im produrrd prraaurr loaara (roa 1 *H to <i.56 in. o( 
walrr whrn air ia drawn through thr valvr. Air flowa froa 
1,(30 to 4,750 tla produtrd prraaurr loaara froa 0.25 to 
2.56 in. of watrr whrn air ia rihauatrd froa thr valvr. 
Without thr ahrar pin holding thr <loaurr diai fixrd, flut- 
trnng brcaar arnoua at air flowa In rxiraa of 900 cfa 
Thr trrr aovrarnt of thr i loaurr diat' waa unalfrrtrd by 
10 ao of outaidr atoragr and thr valvr in grnrral waa vir- 
tually ruat-lrrr. 

N-440 
Namtrnamr    Equiparnt    (or    Public   Worka    Drpartarnta,    Nay 
1962,  A.   L.  Scott 

A rrararch taak waa mitiatrd to drtrrainr what aain- 
trnancr taaka arr prrtorard, what rquiparnt ia bring uard, 
and what rguiparnt can aoat ridcirntly do thia work. A 
qurat lonnairr waa prrparrd to obtain data but it waa latrr 
drndrd that brttrr inforaation could br obtainrd by prr- 
aonnrl contacting baara of typical aizra and rnvironarnta. 
A frw atationa wrrr viaitrd, but thr taak waa cancrllrd 
brforr any concluaivr data wrrr collrctrd. 

N-4«l 
Evaluation of Hrthoda for Protrcting Burird Cold Pipra (roa 
Kitrrnal Corroaion at China Lakr, California, Jun 1962, 
H R. Jorrding, AD2(3061 

Thr (ourth and tillh arai-annual inaprctiona of cold 
walrr pipr linra wrrr aadr in Jul 1961 and Frb 1962. Sincr 
only about 2 ft of pipr ia rxpoard at rach inaprction, thr 
condition of pipra rrportrd hrrrin Bay not apply ovrr thrir 
rntirr Irngtha. Thr pipr wrapped in plaatir tapr and that 
wrapped in rrain-iaprrgnatrd glaaa cloth were ruat frer and 
atill in rucrllrnt condition. Howrvrr, thr barr galvanizrd 
pipr, aorr rrcrnt ly inatalled, had loat ita title plating and 
waa covered with a light to aediua ruat. Furtheraore, thr 
bare dielectric-coupled galvaniied pipe inatalled 25 ao 
earlier waa covered by a light looae ruat, and aplotchea of 
the run plating had auffered galvanic corroaion and ia now 
black in color. The reaaining pipea are continuing to 
deteriorate. 

N-442 
Ignition of Firra and Firr Sprrad by Thrraal Radiation, Jun 
1962,  F    W.  Brown 111, A0277575 

Thia rrport prrarnta a diacuaaion of thr problra of 
priaary and arcondary firra rraulting froa a nuclear weapon 
e«ploaion. Th.- relationahip between the incldenta of arcon- 
dary flrea and earthquake-produced firra in thr United 
Statea ia diacuaaed. Relationahipa between the area dea- 
troyed by  fire and blaat  aa  a  (unrtion of  yield of nuclear 

1-443 
(■aaaa  Doae  Rate»  and  Energy Spectra   In  a  3-ft   Square  Duct, 
Jun 1462,   I.   N.  Chapaau,  A027(119 

Doaiarter aeaaureavnta and gaaaa-ray apectra were taken 
in a 3-(t-aq concrete duct. The apectra arr uard to drtrr- 
amr thr doar ratr cont nhut lona froa thr individual acat- 
Irnng arraa and to drteramr thr prrcrntagp of thrar doar 
ratr contribution« dur tu aultiplr fiattrring in thr firat 
Irg. Doar ratra arr coaparrd with calculatrd valura, and it 
ia found that calculatrd valura arr alwaya low. Thia dia- 
i rrpancy ia attributrd to thr rflrcta of aultiplr acat- 
tn ing. 

N-444 
Prrforaancr of Burird Plaatic Elrctriral Conduit Undrr 
Static Loada, Nay 1462, T. J. Garcia, H. Toaita, A0276913 

An invratigation waa conductrd to drtrramr thr vrr- 
tical drflrction and changr in diaartrr of plaatic rlec- 
tncal conduita when burird undrr 2 ft of coapacted dry aand 
and loaded on thr aand aurfacr. Threr aicra of conduita 
rxaamrd wrrr 2, 4, and 6 in. in diaa. The conduita were 
tratrd in a atrrl box (Nl. T-6 pontoin) Thr apan of thr 
conduit waa 7 ft. Platr loada up to 20 kipa in incrrarnta 
of 5 kipa wrrr applird on thr aurfacr of thr aand. It 
apprara froa thia Invratigation that all of thr tratrd 
condtnls arr ablr to withatand a load of 20 kipi on a 15-in. 
platr, approxiaatrly II) pai, applied at the aoll aurfacr 
whrn burird  in 2  ft  of  thoroughly  loapactrd dry aand. 

11-445 
Orrp-Ocran  Corr  Boring  and  Soil  Tratlng Invratigationa, Nay 
1462,  R    J.   Saith,  AD2(.3560 

A aurvry of paat work relative to ocran bottoa aoil 
aaaplmg and trating haa brrn conductrd to la.'raent aubtaak 
YFni5-UI-001(ti), oCre Bonnga in Deep Ocean. In thia it waa 
drtrramrd that for arraa of drrprr watrr frw rrliablr trat 
rraulta are available and that «uitable aeana for obtaining 
undiaturbed corra rraain to br drvrloprd. Thr rraulta of 
thr phyaical trating of Ihr Noholr corr aaaplra ahould 
brcoar availahlr in thr nrar luturr. Procrdurra lor »aap- 
ling and trating in ahallower water environaenta by uae of 
adaptation» of noiaal techmquea are fairly well advanced 
Poaaible application of the potentially iaportant indirect 
arthoda ol arcuring bottoa data arr dracribrd. On thr baaia 
ol prrarntly rxiating trchniqura, an outline ha» brrn prr- 
parrd o( anticipatrd grnrral procedural atepa involved in 
order to execute aubaarine foundation inveatigationa in the 
(ulure. Recoaaetidationa are aade aa to auggeated reararch 
dirrctiona nrcraaary to attain facility with auch procr- 
durra. 

N-446 
Eftrcta  of   the  Deep-Ocean  Envtronaent   on Hateriala, A Prog- 
rra» Rrport,  Jul   1462,  K.   0.   Gray, AD2B194I 

A nubarraiblr trat unit carrying 1,318 aprciarna of 301 
diffnrnt aatmala waa placed on the ocran floor on 24 Nir 
1462 in 5,300 ft of watrr for an rxpoaurr period of 6 ao. 
Fivr additional unita are propoaed one each for 12- and 
24-ao aubaeraion at 6,000 ft and one each for 6-, 12-, and 
.'■.-mo aubaeraion at 12,000 ft on the ocean floor. A ayatea 
of aediua-aized (9-in.-lD) preaaure veaaela capable of 
aiaulating variou« aapecta of thr drep-ocean environaent, 
with a preaaure range Iroa 0 to 20,000 pai haa been fabri- 
cated   and   will   be   in   operation  early   in  FY-63.     A   large 
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(ll-la.-ID)   pr«tiur>   «MHl   with   tiatUr   captkltltltt   I* 
«■dar   procuraatat   «ad   It   »ptcttd Mo   ba   la aparatlaa  la 
n-»s. 

MM 
rrtUatatry Studktt CaacanlM »truclur»« la ÜM Daaf Ocata, 
Jua IM2, r. J. Hurt, NM7IMT 

Hack af tka «ark kit baaa d««ata4 ta lltacatura ititdlaa 
•od ceafaraacaa ta aatakllik dlractlaaa fat fatura raaaarch 
la tba (laid a( d»»p acata «tructam. tattc d»kgo (ar a 
towar-lUt atractura kaaaa ■• tha aubaaialkla taat unit 
(SltJ) «ai accaa^lltkad. Thli pcaalaaa ta ba • vtluablt tool 
(ar lB«aatt|atla| tha daay ocata aaalre—aat aa It cia ba 
laaaraad (ar laaf tlaa parladi. Saaa caaclaalaaa darlaad 
(raa tkaaa prallalaarf itadlaa tea praaaatad at la a broad 
aurvay of tka atata-a(-tka-art la varlaua aapacta •( tka 
daap acaaa atnictaraa prahlaa. 

M-44S 
Caacaptt  (ar Vary «i|h Vtrtlcal Radlatera, Aug IM2, r. J. 
Ruah, MUUO» 

Tka aaad (ar aacoaaaatlaaal typaa e( «ary la« (raquancy 
aataoaa ayataaa aa altaraatlva« ta tka raatly conventional 
ayataaa la dlacuaaad. Feaatbllltlaa of ualag vary high 
aartlcal radlatara of varlaaa atructural typaa ata aaplarad. 
Tha laada aad (arcaa that aaat ba auatalaad by 3,000-(t-bl|k 
•truclur»« ara daacrtbad. Halarlala aultabla (er uauaual 
atmctaral caacapta ara aat (ertb. Coacapt« ancoap«««in| 
l.OOO-ft-hlgh (uyad taaara, caapraaalaa-taaaloa towar«, 
fc»«-«t»ndin| taaara, aaaa «tructurca, aad ratractahla 
lovara ara brlady aaalyiad; aad atructural, aractloa, and 
acaaoalc faaalbllltlat of tha varlaua caacapta art pra- 
aaatad. 

M-Ut • Kalaauad aa R-2U 

H-WO 
Ultraalalat   Datradatlea   of   Falat   Fllaa,   Jua   1«63,   J.  I. 
Crllly, AM1016I 

A call b«« baaa built to contain tb* |aaaoua drgradt- 
tloa product« (raa coatlai fllaa aad palat (Haw placad oa 
tha laaar aur(aca of tba call aad than aapaaad to ultra- 
«lelat radiation. Thaaa product« My ba Idaatldad by thalr 
ln(rarad apactra. Th« call baa baaa uaad ta IdaatKy tka 
dairadatloa product« of llaaaad ell aad aa alkyd ratln. It 
■ay ba uaad ta aaaaura tb« protactiv« qualltlaa of «arlou« 
plgnata la «aklcla« by caaparlaoa of datradatlea rate« o( 
aekicl«   only   with   dairadatloa   rataa   of   coaplata  palat«. 

H-kil - Reltauad a« «-2» 

M-4» 
Special    Duty   R»frl|«ration   Appllaacaa,    Au«    IM},    J. H. 
Chapla, AD2i»U 

A prallalaary («ct-dadlat aurvey of three rcpreaeatt- 
tlv» atatlaaa ta the Facldc area conflr«a the eilatenc« of 
a real problaa la tha rapid deterlaratloa of re(rl(ecatloB 
appllaacaa. AablaaV condition« at tropical or aubtreplcal 
locttiona accelerate tba decay of equlpaaat ao that aaralca 
llvea ara tabataatlally dacraated. larly replacaaaat aad 
cenataat aalataaaaca add coata that appear to juatlfy tba 
daaeUf «at of «paclal duty unite (or uaa la cerroalae 
eavlroaaeati. 

«-«3 • Ralaaoad aa »-2*3 

provide intonwtioa «bout rapid tuaaellaa, and to dataniln« 
«hieb «qalpaaat caa ba adopted by Naval coaatrurtlaa («rce« 
at advanced baaea to peralt uaderireuad opardloa«. Aa 
outltaa 1« liven (or a aaaual aa rapid tuaaallni eqwlpaeat 
aad tackalquaa. 

M-A» 
Netked«   (or   Llatni   or   Coatlai   Inatallad   Natal   Piping,   A 
Mtaratare    Survey,    Nov    IH2,    T. Roe,     >. I.    Aluabaugh, 
mmti 

Two ■»tked« art dlacuaaed, eltkac of which caa b» uaad 
(or tka repair of la*place piping «hlch la corroded iatern- 
ally; (1) cleaning (allowed by coating «1th an organic 
aattrltl, and (2) Inatatlatlon o( a plaatic liner. Field 
aaparltaca btt ahown that both aethadt are a((tctlvt. 

H-Ai6 
La« Ground Fratture  Caterpillar DA Sao« Tractor Spacldct- 
tloat, Aug lt62, D. Taylor, A02S3JM 

During th« patt 12 yr NC1L ha« developad « «trtat of 
craalar ana« tractera (or uaa la tka polar region«. Th» 
devtlopaeattl dattlla are being con«olldet«d In « «trlaa of 
apecldcationa «hick caa be uaed In tba purrhtt» of futurt 
unit« er tt t baala for further davalopaaat aa the nead 
dictate«. Thla report provide« apedflcatlona for • lo« 
ground preetar« Caterpillar DA «no« tractor «1th a dual-rail 
track ayataa. 

N-4S7 
A   Dtep-Ocaan   Sedlaeat    Saaplrr.    Sep    IW3,    R. t.    Jone«, 
ADA211U 

The technique« and ayateae for conatrucllon in deep 
octtn area« auat be developed to aupport tht ne« concept« of 
Naval «arfare. Knowledge of aeadoor aediaent«, Including 
their aechanlcal aad biological propertlc«, i« needed to 
■apport «tadle« of tha behavior of aatenala In tha deep 
oc«an envlronaent. Therefore, a acoop-typ», bottaa aadlatat 
aaaplar «ad It« aucceaa(ul operation In deep «« «ell «« 
«hallo« «atera la dlacuaaed. Fhotographa and daalgn dr««- 
ln|« are preaented. 

MM 
laplacetMBt  of  tha  Flrat  Subaaralble  Teat Unit on the Sc« 
Floor Oa« Nile Deep, Fob 1963. R. I. Joaet, ADA0A32A 

A ttrlet of deep oceen aatenala tapoturet kaa been 
planned, tke drat of «hieb la dttcrlbcd herein. The cri- 
teria for a aultahle atudy alt«, the locating technique« 
uaed for «atabllahlat Ita accurate poeltlen, and the inatal- 
Ittlon of a 3-1/2-ton aubevraibl» teat unit (STU) containing 
engineering aaterlel« apeclaeae (aetalllc and noaaetalllc) 
at the aelected alte are deecrlbed. The behavior of plaatic 
repea uader load and apeclal precedurea dictated by their 
aae are dlacuaaed. The precautloaa taken to aaaure re- 
trieval of the STU are preaented In detail. Tht collection 
of environarntal data la deecrlbed. 

MM 
La« Ground  Preaaure  Caterpillar Nodal W Traxcavator Spe- 
dflcatlona, Sep IM2, D. Taylor, AD2SW9S 

During the peat 12 yr HCSL hae develcped a aerlt« of 
crawler anew trtctora for uaa 1B the polar regloaa. The 
dtvelepaaatal detail« are being conaolidatrd In a a«rl«i of 
«peclflcatloaa which caa be uaed in tht purchaat of (uturt 
unit« or aa a baela for further devalopaent •« the need 
dlctatca. Thla report provide« apeclflcatlona for « low 
ground preaaure Caterpillar Nadel 9}} Traacavator with a 
dual-rail track ayateai. 

.) 

»•ASA 
Rapid     Tunnel log    Iqulpaeat     and    Tecknlquea,    Sep    lt62, 
D. Taylor, AD2IAMA 

A atudy af eilatlng report«   end it (oraatlan  (or coa- 
aarcial   taaaallng  equipaent   aad   ■athodt   waa   conducted to 

MM 
Frellalaary DavelopaoBt aad Teata of a Slaat-Cloaure Valve, 
Sep IH2, R. A. treckenrldfc, A02tl9S0 

Tke ventilation aytteaa of «belter« providing Matt 
protection mat have autoaatlc valve« to prevent ingrraa af 
daaaglng preaaure «avea through the air ducta.   Thla report 
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I 
diaiuiiri a (tOO-iln blait'«i t uatrd t toiurr vjlvr hring 
«Irvrluprd <l NCfcl. tur avrrpmiurr up to 100 p>i. A •met 
of «ir-llow «nd bUit (#■(• havr bern pnfoi-avd whitb abow 
thai ihr valve ba» the potential to aatialy all ol the 
desirable  Cl teria but  re«|uireB  luither  develupaent 

N-461 
Kaige. Vvraua Pontuona, Oil 146^, H H Iryner, U3itH<t$i 

A ro«|>ariRan la aade of the pontooa, inflatable, and an 
inte|ial hull (bar(e) type >auae«ays to provide a baaia for 
deciding if developaenlal worh on a barge-type tauaeway la 
warranted The attiibutei ol the three typea of cauaeway 
are tabulated and diaiuaaed. A weight foi each attribute la 
aasigned, and a loapanaou la aade on thia baala. In the 
overall pittuie, the barge type doea not appear to i.ave a 
aignifiranl advantage over the other typea to warrant devel- 
opawnt 

■•4M 
Influence of Initial Oeforwrtlon on the Kendrng of Archea« 
»eh  I««I,  A    A.  Dadeppo,  ADWIO 

Thia atudy la part of a long-range prograa to obtain 
information whuh will aerve aa a guide in developing deaign 
«ethoda    for    underground    atrurturea In   teata   of   buried 
an he» one ol the perpleamg probleaa la the variation in 
■oarnta fro« one teat to the near due to aurfare loada It 
waa hypotheaited that the vaiiation waa due to the initial 
ahape of the arch induced by bacltf 111 ing. The reaulta 
obtained show that the initial deforwation la, indeed, 
layortant In continuing the flexural reaponae ol thin 
archea. 

Specif icationa  for  the Model   >0  Snow Plane,  Del   1462,  N.   K. 
Pierre,  E.   H    Noaer, ADilOHU 

Outline apec if icationa for procureaent of apecial 
ei^uipaent for coapaction of snow in polar regiona are being 
prepared by the Laboratory. Thia technical note containa 
the apecif icat lona for the aodel SO snow plane preaented in 
NCEL Technical Report R-110, Snow Coapaction Iqui|<aent -Snow 
Planea. Thia unit, which la a aki-aounled, towed-type piece 
of equipaent, is used for leveling and gradrng natural and 
coapacted-anow areas. Its AO-ft spsn aakes it especially 
suitable for uae on long-wave aastrugi, or wind-driven snow, 
wh.'re the crest-to-crest distance eiceeda SO ft and the 
creat-to-trougb height   la  1.'  in    or aor». 

N-46A 
Ruated   Coaponenta   of   Natenel   in   Storage,   Sep   llbj,   J.   C. 
King, AMOi);» 

Reaulta of the leal ahow that protection la poor in 
open-air storage, (air in a ahed, good in the atandard 
warehouae, and egrellent in the controlled huaidity ware- 
housea. Five coaponenta - internal-coabuatIon engines, gear 
bones, (uel-mjector aeta, hydraulic brake ayateas, and 
cooling aystMM - had a high incidence of ruat regardless of 
storage environaent and with lit*I* regard to preaervation 
level, loarparrtl to doaeatir tres .aent, contact preservation 
decreaaea ruat Incidence about SHX for open air, 44% for the 
ahed, and .10% for the atandard warehouae; no rust due to 
storage environaents occurred in the control led-huaidity 
wsrehouses  for either preservstion  level. 

N-46S 
Gaaaa  Ray  Attenuation  in  a   U-ln.-I)iaa Round Concrete Duct, 
Nov  14»?,  T.   R    Fowler, C.  H.  Dorn,  AD2«4344 

Doaiaeter snd geiger tube aeaaureaenta were aade along 
the renterline of a U-in.-diaa circular concrete duct with 
two right-angle bends. Heaaureaenta showed that the build- 
up factor in the firat leg waa the saae aa that found in 
earlier work (or the Square duct. The dossge received down 
one leg of the duct follows closely the functional lor« 
fUUEspl-N, where X ia the diatanre along the alia of the 
duct,   and K «id N are eaplrlcal   conttanta.     The value of H 

for a round duct haa been found lo be about 10% aaallei than 
that found for aquare ducts of slailar ane The atten- 
uation ol the lornei, however, n greater for a round duct 
lhan lor a aquaie one A theoretical t reataent of the lirst 
leg using single-scatteiing theory is included in the sppeo- 
dls. 

N-4b» 
Suaaary   of   NCEI.   Report a   on   Pre-Kngmeered   guildings,   Feb 
1461, w. g   MM, AU24;i;« 

Froa Jan 14SJ to Dec 14»;, 1.1 t'chnlcal docuaenta 
evaltating I*' prefabricated buildmga were published by 
NCKL This technical note ia an annol «ted bibliography of 
Ihoae docuaenta and mcludea a tabulation of teat results, 
arranged according to aise and type or building Of the H 
buildings tested about 40% were found to be atrurturally 
adequate Twenty-eight percent of tlie atrurturally adequate 
buildmga were rejected becauae ol other def icienciea. The 
erection t tare of the /0a4A-ft buildmga ranged Iroa UVO to 
i.4i i aan-hr. The total ahippmg weight of all buildmga 
tested varied froa 2,147 to 14,.Hi lb, and the total ship- 
ping cubage varied  trna  1 III  S  to  1440 0  cu ft. 

N-4b6A 
Suaaary   of    Data   I'oi.cernmg    Pre-Kngineered   Buildings,   Oct 
Hhf    P.  J.  Rush,  K.   I..   Ueorge,  D.  I,   Harungton 

This sddendua is s coapilstion ol cunent inforaation 
concerning pre-engrneered and/or prefabricated buildmga 
suitable to the purpoaes of NAVFAC in operations requiring 
opt laua ahipabi 1 ity, erectabi I ity, and deaountability. The 
mloraation is baaed upon data and claiaa supplied by aanu- 
lacturera and othei aourcea and baa not been vended by 
field oi laboratory teata or by aatheaatical analysea Soae 
opinions of NCEI. engineers, baaed upon espenence and m- 
fortsal observat lona, are included to suppleaent mcoaplete 
data. 

tl-4»? 
Cellular   tilaaa    Inaulation   lor   Underground   Hot   l.inea,   Oct 
1462,  R.  J.  Zablodil.  AD286A77 

One-bundred-and-mnety ft ol 6-in. pipe used to carry 
ateaa condenaate was Installed with Foaaglaa insulation at 
NSY. San Franciaco, Calif , dui ing Nay 1462. Instsllstion 
wss aade to evaluate the pertonaance of Foaaglaa, with 
particular attention given to improving the quality, effi- 
ciency and econoay of inatallation techmquea Heaaureaenta 
of the temperature difference acroaa the inaulation Indi- 
cated that Foaaglaa waa aatlafactory aa a theraal maulator 
The effectiveneaa of Foaaglaa aa a aoiature barrier la 
supposedly very good, but it will not he possible to check 
this property aa the water table is below the pipe aosl of 
the tiae. 

N-468 
Cheaical   Wood   Preservstlve   Plant,   Bay    146.1,   J.  W    Chapin, 
AD40424D 

A aaMI plant (or treating aarlne piling has been 
constructed at NCEL. Although priaanly deaigned for creo- 
aote aervice, the plant ia readily adaptable to other treat- 
aenls and aiaulatea equipaent in use by roaaercial treating 
firms. Pre-service tests and initial operationa indicate 
the treataent plant perforaa aa expected and is ready for 
aervice appllcationa. 

N-464 
Saae Appllcationa of a Seaieapincal Forauls (or Differen- 
tial Doae Albedo for lieaaa Raya on Concrete, Nov 1462, W. C. 
Ingold. AD2411.13 

Thia theoretical atudy illuatrates the uaefulness snd 
versatility of a aeaiempirical formula through its applica- 
tion to three apecific problesu: ill in generating a table 
of albedo valuea for vanoua coabinationa ol anglea of 
acatter, (2) in atudying drat redection contribution to 
dose rate  in a  round duct  caaparei! to that   In a aquare duct. 

11-45 



(1)  In <J»v»UpiM 0< * rtUttvvly ttaplt «oil unsophutlratrd 
proiraa  for auUtplt icatttr contrlbuttoat. 

N-«;O 
NttlMMttcal Nod«l SiauUttoa of th* Loglttic«! Support (or 
itaphtbiou» Oporttiom, Nov Itbi, R. C. Town*, B. H Bryn«r, 
JMNMl 

Thr purpatf o< »hn talk la to d*vflop iaprovfd Iran« 
(*r ayatMM capabl* of hamtlint all ■atarlalt uttlttad in 
a^btbtoua oporatlona and initial advancod baa» aupply 
Thla report dtarrlboa tbo inn i«l doV' lopant of a cooputrr 
• i»ul« i..n of ihr loftatlc aupport of aapblbtoua op«rationa. 
Thr raaulta of tbta work tndlcatoa tbal tbo mtbaaatical 
ataulatton in tta prtatnt fora will ml provida rrllabla 
anawora, but with propoard taprovtaanta a coaputat prograa 
ran bo davalopod to iiapar* and avaluata logtatic lyilrai 
and coaponanta.    Davaloparnt  work  la  lonlinum» 

N-*n 
Gravity  WniiUuon of Protartlva  Sbaltara,  Jul   146), K. J. 
■•rk, AMUOf} 

Tt-.r obvtoua altrrnatlva to a powar-oprratcd vantllatlon 
ayataa for a protartlva ahrltar la natural draft. Til* 
poaatbilltlaa, llaltatlnna, and aoa» altarnatlvaa for alaplc 
auiaantatlon of natural draft ara outlmad. Thr»» Include 
thr uac of a flaaa In a flua, botb witb and without tbarao- 
rlnlrn power »rnrm urn A aiaplr daalfn proradur* and 
daaonatratlon tail profraa arc outlined. 

Study   of  Queulni Theory In Shelter Kotranceway Dealfn,   Jan 
1*6),  D.  >. Ryder, «0297001 

Ksperlaental data are preaented wbtcb teat the aaauap- 
tlona on which Technical Note N-421, Application of Queuing 
Theory to the Dealgn and Location of "rnonnrl Sbeltera, la 
baaed. A aethod outlining the developaent of dealgn cri- 
teria of general uaefulneaa  la alao given. 

N-473 
Cooperative    Marine    Piling    Invcattga'.ion,     Phaae I  - Pile 
Driving   at   Coco   Solo,   Canal    Zone,   Apr   1963,   N. Hochaan, 
IDMMM 

The Cooperative Marine Piling Coaaittee and RUDOCKS 
rapoaed ik apecially treated pllea at Coco Solo Annex, 
Rodaan Naval Station, Canal Zone. The treataenta being 
evaluated are ckroaated copper araenate followed by creo- 
aote, aaaoniated copper araenate followed by creoaote, and 
phenylaerruric oleate in creoaote-roal tar aolution. Un- 
aodifled 70/10 creoaote-coal tar aolution la being uaed aa 
the coapariaon atandard. Thla report deaenbea the inatal- 
lation of theae pilea at the teat alte. 

N-«7* 
Large Power lapular Noiae Generator for Evaluation of RFl 
Shielding and riltering, Nov 1962, D. 1. Clark, A02S4(40 

A unique noiae generator haa been developed which 
providea a large output of lapular noiae pulaea with gaua- 
alan Mylltude and tiaa diatributlon. Filtera with 100 db 
of attenuation can be teatcd for lapulae cbaracteriatica 
with contlnuoua apectrua lapulae noiae up to 1,000 Mc. 
Kvaluation of aavcral coaaerclal interference filtert are 
preaented, and aoa» ahow greatly reduced effectiveneaa 
against iapulae noiae aa coapared to CW apecificationa. The 
noiae generator, which contiats of thouaanda of tiny capac- 
itors charging and diacharging through apaik gapa in an 
inert ataoapberc acroaa a SO-oha voaaial load, providea 
repetition ratet to 20 He and output levela to 170 db above 
I tiV/Hc peak. The lapular noiae output ran be easily aodu- 
lated to. aiaulate natural noise sources by aodulating the AC 
or DC driving voltage. The noiae generator conatruction and 
operation are deacribed in detail, and evaluation of ita 
perforaance la preseated. 

R-47J 
Investigation of  Nanipulating Devirea   for Deep ürean Equip- 
aent,  Jan  146),  W.   J.  Phalen.  AD2VS444 

Accelerated intereat in the deep ocean haa (oiuaed 
attrnticn on the aanlpulatmg devlcea to he attaiked to deep 
ocean vehiclea The object of thla taak la to inveatigate 
(he aampulsting devlcea that ran be uaed in the undersea 
anvirunaent. The aaount of work that ran br acroapliahed by 
(ha vehirle is dependent on the sgility snd •ophistiration 
of its asnipulstlag devirea. The report givea detaila on 10 
aaaipulating ayatsaa with requireaeata and desirable fea- 
ture! for aanlpulatora Inrluded. 

N-476 
A Devclopacnl   Prograa for  Polar Caap Ssnitalion,  Der   1462, 
W.  R.  Neklsen,  A024O04 

A atudy hss been aade of the probleat and rutrent 
drvelopaenta in the field of polar aanitadan. Thr aajor 
portion of thla atudy waa a rontrart eftoci by Clark and 
Croff Engmeera, with additional inforaation drawn Iroa NCEL 
work in the field. It la conrluded that reaearrh and drvel- 
opaent work ahould roatinue or be undertaken In (he follow- 
ing fielda: (1) laproved application of water carnage 
aewage ayateaa, including developawnt of nininua waler uae 
appurtenances and criteria, and atudies of heating and 
insulating aewera, and (2) developaent of turlarr and aub- 
iurface aea intake ayatraa. 

N-*77 
Protective   Coveringa   for   Sea   Ice,   Dec   1462,   N.  S.   Stehle, 
AD24V42 

Triala to detenaine the ability at protnn-baaed 
aqueous toaaa to protect ice aurfarea froa aolar radiation 
and deterioration were rondurted by rontrart with Onondaga 
oasorlstes st Point Barrow, Alaaka, during the apnng of 
1462. Foaalng equipaent diffirultlea nerraaitated thr uae 
of a aarglnal foaa foraulation for the teats and alao de- 
layed the field work, but it waa deaonatrated that a pro- 
tective coating of foaa would delay. If not prevent, abla- 
tion of the ice. For exaaple, 16 daya after thaw about 
one-quarter of a foaa-protected teat plot was still intact, 
aoae It in. above the aurrounding unprotected ice. The 
triala indicated a need for a foaalng generator suitable (or 
field uae and evaluation o( the aoat proaiaing o( the Onon- 
daga (oaa (oraulatlona under (ield conditions before ron- 
sidering (urther developaent of protein-based aqueous (oaa 
foraulstions. In the intena, other aatenala, Inrluding 
rigid and (lexible urethane toaaa, are bring ineened (or 
their ability to protect  Ice aurlacea during arlt 

N-478 
A Matheaatiral Approarh to Eronoay ol Enperiaent in Deter- 
aiaationa of the Differential Doae Albedo ol Gaaaa Rays, Der 
1462, C. H.  Huddleaton, N.  F.   Shoraaker, AD24140* 

Trestacnts of the different;sl dosr slbrdo of gsaau 
rsys on roncrete hsve supposed that the albedo value is a 
funrtion of: the energy of the inndent gaaaa radiation, 
the polar angle of inndenre, the polar angle of reflertion 
(or scstter), and the aalauthal angle of reflection. It la 
deaonatrated here that, if certain reasonable aasuaptions 
sre asde regsrding the atechanisa of rellection, it it not 
necesssry to Investigste vsristlons in albedo with stiauthsl 
sngle of reflection. Once differentisl dose slbedo hst been 
detetained for s coaplrte set of incident tnd rrtlrrted 
poltr tnglet with sera tsiauth, slbedo st sny siiauth rsn be 
derived by s sultsble trsnsloraatlon. 

N-674 
Nethoda   (or the Tiae Serlea Analytit of Vtter Wtve Effertt 
on Pilet,  Jun  1963, U.  J.   Plerton,  AD4a446(< 

The object of the tttk it to obttin roeffinentt of 
drag and aaaa for vertical circular pilet in a hurricane 
wave envlronaent by the analyala, uamg non-penodir terh- 
niquea, of force and water level aettureaen't vertut tiae aa 
obtained  in  the  open Gulf of Hesiro.    Three aethoda (or the 



I, 
•nalyii» ul walrr w«vr rlfrrta on pile* «ir oullinril ind 
(amfUKi, ntarly, buap-tountmi, tiw ilouin opvr<lii>ni, and 
■pettral operations. Cuaputtt ion« L re«juir«nentft ot ihr 
Kime'domtin rrprrtrnlatlon «■ nitrudüeed by Knd (1958) irr 
contrasted with thosr required by the rurreiponding apeclral 
repreientat ion The joint distribution ot the velocity (111 
and the aneleiat ion (lii'/DT) n (iven, Iroai whuh the prob- 
ability density lnm 1 i >i^..i the honrontal coaiponent of the 
lone on the pile, F(T) ■ Kill I • UU, is derived where Kl 
and K2 are ranatants rontaimns, respet 1 ively, ccellinents 
of dra( and aaaa. A detailed procedure lor evaluating the 
probability denaity  tumlion  is  included 

N-4S0 
Field   Kvaluat ion  ot   Exterior   ('oncrete   and   Masonry   Faints, 
Feb  1464, A.   P.   Desurco, C.  V.   Brouilletle,  ADftOOiV 

A large-acale lield application to evaluate tour rui- 
rently specitted exterior concrete and aaaonry paints has 
been undertaken- The paints were applied on the ocean side 
of a large concrete building in such a way that each paint 
received the aaae set at slightly varying exposure condi- 
tions. Since the ocean side ol the teat location faces 
directly south, the paints under evaluation are aubjecled to 
natural weathering under the inlluence ol solar radiation 
and aalt spray. Present findings indicate *hat one of the 
four paints, a reaent-water paint, haa an undesirable water 
absorbing cbaractenstic under exposure to continuous rain- 
fall. 

N-Atl 
Simlated    Cold     Weather    Radiological     Drcont jainat ion    of 
Recovery Equiparnt,  Jan  19b.),  A.  E.  Hanna,  ADiVblk» 

NCEL was reijuested to develop suitable AW deconlaaina- 
lion Mteriala equipawnt and techmquea for uae in teapera- 
tures down to -101 Tests were conducted in NCEl/a cold 
cbaaher, in which coapressed air, steaa, vacuua, water, and 
antifreexe solution were used to reaove a fluorescent fall- 
out siaulanl froa a large tractor. It la loncluded that 
antilreexe solution and water, if waraed, are the aost 
ellertlve aateriala, steaa aay be acceptably eflective, and 
air and vacuua have liaited uae. Additional work is recoa- 
aended. 

R-4U 
Pioneer Polar Structures - Specilications fur Jaaeaway 
Shelter Acceasones, Apr 19b.), G. E. Sherwood, AlMIHftbJ 

Accrsaonea were developed lor laproving the Jaaeaway 
in order to provide a auitsble, lightweight, quick-erecting 
shelter for uae as quartera, aessing, galley, utilities, 
adainlatration, and other such applications in pioneer polar 
caapa. These accessaries include, a heavy duty floor and 
foundation systra, a wall extenaion 'tit, special entry kits, 
an iaproved electrical distributio.i ayslea, and special 
utility accessories. This technical note contains the 
apecifications for the Jaaeaway ahelier accesaoriea pre- 
aented in NCEL Technical Report TK-.^l, Pioneer Polar 
Structures  - Accesaoriea  for the Jaaeaway Shelter. 

N-483 
Pile Driving by Vibration, Jun 1963, R. J Lowe, AMYOUS 

Thia paper discusses the history of pile driving by 
vibration, abstracts inforaatlon available on the subject 
and reporta on its use in the USSR, China, and USA, Recoa- 
aendatlona are sude for coapanson driving and subaeiiuenl 
load testing of steaa versus vibrstory driven piles to aid 
In developing acceptance criteria neceaaary for the adoption 
of a vibratory driving principle. 

N-4R4 
Teaporary Polar Structures, Preliainary Evaluation of the 
Modified IS Barracks, Dec 1962, J. P. Cosenxa, An.W7W8 

Preliainary evaluation of the aodilied TS barracka at 
NCEL ahowed that the aiae, weight, cube, and election I !■<• 
for   the   new   building   was   about   JSX  greater   than   for   the 

experiaental TS barracka, and ila potential coapartaented 
occupancy density waa about 80% greater. The new building 
is siaple to erect sud with experience can be asseabled in 
less  than 60 aanhr  using s  six-aan erection  teaa. 

N-48S 
Pontoon  Rarge  Speeds  and  Fuel   Tranaport  Studies,  Mar  1961, 
R.   C.  Towne,  J    J.   Traffalia,  A.   L.  Scott,  A0299B?I 

The purpose of this taak is to deteraine the aost 
practical and econoaical equipaent and aethods for trans- 
porting fuel by wster under the specific conditions listed 
in the tssk objectives. This study covers that part of the 
taak dealing with the investigation and teat of pontoon 
barges and associated acceasory gear aa a aolution to the 
task objectives. It waa concluded that the pontoon barge la 
suitable ss s csrgo transfer vehicle and the Hurray and 
Tregurlba aodela 6DH-71 or M.l' l.'-'l propulaion units will 
propel the bsrge at the ainiaua dealgnated apeeds specified 
in the task objectivea. investigation ol other types of 
barges and aethods  of propulsion  is  continuiog. 

N-486 
Body   Notions   of   s   Buried   Arch   Subjected  to   Blaat   Loading, 
Aug  196.1, J    R.  Allgood,  D    Dadeppo,  AD41647} 

An approxiaate aethod is developed for predicting the 
deflections of the footings of a buried arch aubjected to a 
blaat vi ' traveling along the aurface. Reaults froa the 
theory are coapared with aeaaured values froa Operation 
Pluabob Structure .).]A. The influence of the doainant 
paraaeters is discussed. It is shown that duration of 
loading is exceedingly laportant in governing the aagnitude 
ol footing d.-l led ions. The theory is preaented in a fora 
suitable lor uae in  the deaign office. 

11-487 
Structural Behavior of an Advanced Baae Pier Deck Under an 
Induced Wave-Uplilt Load, Mar 196J, J. P. Murtha, AD2Wli 

The pier la conaidered to be analogous to a single 
degree ol Ireedoa apring-aaaa aystea. The free period of 
vibration of a typical deck atrlnger la calculated aa about 
0.0.1 aec. This period la ao auch shorter than that of any 
likely wave iapulse (10 to 120 aec) that the atrlnger sad 
other structursl aeabers can be analyxed on the basis of 
statics, provided that the nae tiae of the wave lapulsr ta 
alao larger than the alructure period.W hen the ratio of 
applied lapulae-preaaure rise tiae to the st i uiger-vihrai ion 
tiae la less than unity, a reaponae chart relating the ratio 
of dynaaic loading to alatir loading for different ratios of 
ductility for this wooden elaato-plast1c syatea is given. 
It la concluded (hat, for the atandard pier deck, the ulti- 
aate  resistance  is deteramed by  the connections. 

N-488 
An Ion Cun for a Tiae-of-FIight Naaa Spectroaeter, Feb 1962, 
R.  D.   Hitchcock, Al)403787 

Details on the design and pertoraance cf the ion gun 
are given. Tapting of the gun haa shown that its aensl- 
tivity Is 10 A/M of inlet preaaurr for an unchopped ion 
beaa. At s chopping frequency of 10 pps snd a pulae width 
of 10 nsec, the senaitlvity would be large enough for an 
elertron-ault iplier ion detector. A aatheaatical analysis 
ol   the  proposed T0F  spectroaeter   la  given  In  the Appendix. 

N-489 
lapsct      Reduction     Method      for      Side      Launching     Pontoon 
Structures -  Inflatable   Cuahion,    Mar   1963,   J.    '.   Stalcup, 
AD40S623 

When pontoon structures are aide-launched froa LST'a, 
the high lapacta cauae daaage to the structures that results 
in exceasive aaintenance and replaceaent coata. In previous 
efforts sn expendable fibre-board cuahion waa designed; 
procedures for ssseabllng and attaching it were developed, 
lapacta and apparent daaage to the pontoon atructure were 
reduced  to acceptable   levels with  the fibre board cushions 

N.47 



For r***oM of «coaoay tht lavMll|«tiaa Mt coatlwwd lata 
th» u*t of rvutablt ioll«l«bl» riuklM Mttlala. Th»»r ««r« 
fouad to b» leas »((octtvti «ad «i» «lio usdaakrabU aad 
iapractlcal for rtotoaa of h*adUa|. UM uf th» lafUtablt 
uatt* for tapart roducttoa it not rtroaatadod. 

W-n thick let. Tht ttaplmi tatrrvtl ol 4 to ^ w« tt 1- 
to s-ti dtptk tattrvtlt «tt too |r*tt to pcratt the dtvtl- 
afaant of suatvt trtndt tn ■tlinity, dtatity, tnd itrtn|th 
lacauat ol tht Itck of kaowlodi* on the rhartrttnttict of 
tattrctlc tat let, furtkar taapliag of natural apd (lood- 
producad tea it NcMutdo Sound trr pltaatd by tht Laboratory 

N-MO 
tvaluatioa  of   the  lapragoite Aaalyatai Kit H-2*,   Jun   1961, 
J. W.  Cobb, T.  Roe, AD4U)7I 

A tarlaa of tatta «era parforaad on the CC2 tuapaationt 
to evaluate the N-26 aoalyiini kit. Wltk certain aodtfica- 
tloat the 11-26 kit can provide a very accurate tnd conven- 
ient «ay of dateralatat tke percentage of active CC2 in 
tutpentloa. 

N-««l 
Preltaiaary  Taatt  of  the Stephenton Valve,   Mar  IM],  J. N. 
Stapbeatoa, R    S. Chapter, AM00304 

NCIL hat datlgoad and teated tevertl btaat velvet uttag 
-oaaoaly tvtllable raallleat ■ttertalt. One of theae, 
ctl •>! the Stapbantoo Vtlve, coetlttt of a ateel tube con- 
taining polyurathaae opea cell fota btllt. The ballt tra 
actually cyllodrlctl la thapa, approiiaataly 1-1/4 la. In 
diaa tad 1 la. loag. A tpecltl thock tube «at utad to tttt 
the tbillty of the valve to ttteauate klttta. Tfca valve «tt 
( la. la diaa aad «aa coaaected u t 4S-cu-ft tank repre- 
tentmg the thalter. Shock wavet «1th overpraaturet up to 
90 pat and with potttive durttloat of 2 tec «ere tpplied to 
the vtlve. The atiiaua pretture recorded la the thalter «aa 
2 ptl. Air flo« taatt ware tlto atdt on the 8-in. valve, 
tnd it «at calculated that t 4l-ln.-dlia valve could trtnt- 
ait 1,200 cfa of air «ith a prttture drop of C WS In. of 
«ater. Tbia valve ia alto ctptble of filtering dutt froa 
the air, but no tetta «ere aade to deteta.ne dutt trretttnee 
cbartcterlttica. 

■•4N 
tvaluatioa of Pipe aad Pontoon Handling Fork Lift, Apr 1163, 
A. A. Denny. AD40M)}« 

An international TB-ls tractor «ith Drott fork lift 
ttttchaant «aa evaluated by tke Laboratory to deteraiae ita 
auitability for pipe handliag operatioaa involved in in- 
atalllng and retrieving the 4- and 6-in.aapbibiout fueling 
tyttaaa and for handling pontoont in the aaaaably of float- 
ing ttructuret on ahora. The fork lift «aa fit, acceptable 
in ita original configuration aad «tt aoditiad by Interna- 
tional larvcater Coaptny reprettntttivaa. The aodified 
vertion «aa tatted by the Laboratory aad ia ctptble of 
btndling the 4- tnd 6-ia. pipe but tt not auitable for uac 
ia tttaabling floating atructurea on tkore. 

1(-4M 
Hagaetiua Raaovtl Eaperiaantt for Control of Scale in VC 
Stilla, Mar 1963, C. Saturainu, AD402421 

Aa eaperlatntal ttudy «at initialed to deteraiae the 
effect of the concentration of atgnetlua ion in tet «tter 
upon the acaling chtracterittict ia vapor roaprettion 
ttillt. Aa ttttapt «aa aade to deterainc the rate of trale 
fotaation at reduced atgnetlua concentrationt. The ute of 
ta ion-eacbange raala «at found to be lapractical for aain- 
tainiog a coatttat value for aagaaaiua. Further invettiga- 
tioa dapcada upon the feaaibility of controlling atgnetlua 
by controlled precipitation tad filtrttion. 

M-494 
Set Ice Stvdiet on Hc^urdo Sound During Deep Freeie 62, Jun 
1963, C. R    loffaaB, M. S. Stahle, AD4101S2 

A ttudy of thlcknett, deaaity, aad aalinlty of varioua 
agat of aaa ice on HcHurda Sound, Antarctica, «aa conducted 
during the tuaaer aaatoa of Deep Freaae 62. During the 
taapllng period, the 1- aad 3-yr ice decreated ta thicknaaa 
about   3 ft   on   the   bottoa,   ao   lot«  occurred   ia  the  older 

N-49% « 
Noli 11> tiian   of  Hurrty  tnd   Tregurtht   Model   02D   Propult.ia 
Unit,  Apr  1963, A.   L.  Scott,  AO404241 

A ne« Nuirty tad Tregurtha Model 02D propultion unit 
wet reaoved froa ttock tad aodified by laatalling hydraulic 
elevation tnd tteenng, ttrengtbening the t«ing joint getr 
group, and providing a 2-«ty oil pretture tyttea tor the 
ttil tectioa A 20-hr tett in Port Hueneae Harbor indicated 
that the «ndilui coaponenta tbould opertte tttitftctortly 
The unit it to be tent to an aaphihlout conttruction btt- 
tttioe for la-tervice tettt. 

N-496 
The Supercoaductor tnergy Cap and itt Kaplirit Utilltatton 
in Radlttioa Detection, Aug 1963, R. D. Hitchcock, AD416006 

Specific retultt of the theory of aupetcondurtivlty of 
Bardeea, Cooper, tnd Schrieffer tre given, «huh can be uted 
to ctlcultte the expected perforatnre of tuperconductari 
uted far the detection of electroatgnetic and particle 
rtdittion. Tht eipenaentt of Clover tnd Tinkhaa, Claever 
and Mergerle, tnd othert tre detrnhed «hirh give direct 
evidence thtt t teapertture-dependent energy gap ettttt in 
the electron tpectrua of a tuperconductor. Dttt froa thear 
expertaentt tre given «hieb indicate that thia gap ia cen- 
tered tt tht fenti level tnd it tpproxlattely equtl to 
I.S knot at abaolute aero. Calculationa, bated on the 
theoretlctl retultt and experiaental data, are given «hirh 
give an ettiatte of the expected perforaance of propated 
tuperconductor devlcet for detecting radlttlan. Propoaed 
terhnlquea for the detection of iomting particlea are alto 
deacrihed. Tbete include a caacade cryotron flip-flop 
device and a caacade tunnel etructure. The predicted count- 
ing ratet for the flip-flop detector tre ettiaated to be tt 
leett  10  tiaet  hightr  than  typical rryatal counting tpeedt. 

H-49- 
Study  tnd  Analyaia of  Daaage   by  Typhoon  Karen  of   Cuaa,   Mar 
1963, R.  N. Webb, J    T.  O'Brien,  t    J.  Beck, AD460S34 

An engineering atudy wet aade of the effecta uf Typhoon 
Karen, «hirh atruck the ialand of Cuaa on 11 Hov 1462, «1th 
tutttined «indt ettiaated up to 193 aph. The ataettnentt of 
daauge and tke recotaiendttiont In thtt report are baaed on 
on-tlte obtervttiont in the tfteraath of the ttora by t trta 
of NCCL englneert, on interviewt «ith PVC pertonnel of Guta, 
and on reportt by other obtervei* Recoaaendationt, pro- 
poaed retetrch tad developaent, tnd tuggetted ne« cciterlt 
are detailed in Part 5 of the report. Parta 2, 3, tnd 4 
detl «ith obtervttiont tnd recoaaendat iont in regtrd to 
ttructuret, «tterfront and harbor inttallttlont, and utili- 
tiet tnd aecktnlctl ftcilitiet. 

N-491 
Electrical   Retittivlty   of    Hettllic-Aggregtte    Floort,   Jua 
1963, J.  H. McCarthy, AD412700 

Thtt report luaaanm the vtrlationt in electrical 
retittance of five coaaercially available aetaltic aggregate 
floor finithet thtt occurred during t teat period of 
2-1/2 vr. Vtrittiont in electrictl reaitttnre «ere ctuted 
priatrily by the cuatinuoualy changing rktracterittici of 
concrete aa a function of ita age tnd alto by fluctuttiont 
in tabient relttive buaidity. 

H-48 
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•int  200-gph   V«por  Coa- 
1H3,    J.   S.     Will.«.. 

R-44« 
Ivaluatioa   o(   Nailtl icatlaas   to  li- 
prvidoa    Ih.t 11 l«i ion    Unit»,    Nay 
AM0410« 

A . uiitia.I «a« award«)! to Ai|ua-Cbra, Inc. to .ondiut a 
•odit uatu.ii atudy of thr prtaant atandard 15- and 200-tpb 
»•tar diiiillation uaita. A »port luaaarKini thr work 
done by Aqua-Chm recaaarndad that aodiflcatiooa to thaaa 
unit' abould in.ludr Ihr inatallation of an acid (rrd 
• yi.lra, a blowdown regulator, and an lo.iraar of coapraaaor 
apvrd to providf additional capacity. Thr contractor waa 
unablr to providr a aatiafactory (rrdwitn controlled tvap- 
orator prraaure rrfulator. Onr unit of rach an» waa aodi- 
tir.l in aciordancr with thr rrcoaarndatlona and acnt to NCKL 
for   m-aar-icr taating. 

N-bOO 
Sprcif icali <«»   IM   a   JS-Nan   Pioarrr   Polar   Caap,   Jun   1">6), 
G.   I.   Shr      v/, AMU)16 

A 2i-m»n plunrrr polar caap waa Jrvrloprd to providr 
coafortablr llvinf condition« durin| initial phaaaa of 
occupancy in thr Arctic and Antarctic. Tbr caap draign 
uulu.lra atructurra, air conditioning, water aupply, aani- 
tation, and other auch facilitiea integrated to loia a func- 
tional coaponent The huildinga are outfitted for uac aa 
quartera, aeaamg, galley, utilitiea, adainiatration, coa- 
aunicationa, aedlcal, head, laundry, atorage, and equipaent 
auintenance. Thia technical notr containa the apecifica- 
tiona for the caap preaented in NCKL Technical Report 
TR-267, A JS-Man Pioneer Polar Caap. 

■•Ml 
Nodiflcation  of   the   NECO 10,000-gpd Diatillation Unit,  Apr 
1963,  J.  W.  Chapin, AD403i37 

A hydraulic ejector haa been matalled on the NECO 
vapor-coaprraaion diatillation unit to inveatigate the 
feaalbility of replacing the aore coaple« aecbanical vacuua 
puap. Short-tera teating waa very favorable and further 
inveatigation of ejector uae on diatillation equipment it 
planned. 

N-502 
Optional   Electric   Hetht        Inveatigated  aa   Subatltutea   for 
the    S.    C.    Concrete   Mi<   Teater,   Apr   1963,   W.   R.    Lonun, 
AIM07906 

The proprietary S. 8. teater previoualy waa found 
incapable of detecting varlationa in water-ceawnt ratio aa 
•■all aa *0.01 (by weight). Accordingly, three optional 
electric aethoda were inveatigated, naaely: (1) reaiatance 
to alternating current, (2) power Ion, and (3) induction 
conductivity. Ceacnt paatea, repreaenting water-ceaent 
ratio» (by weight) ranging froa 0.40 to 0.60, were uard aa 
the aedia. The direct-current reaiatance aethod, aa e«eap- 
lified in the proprietary veraion of the S. C. tenter, ia 
conaidered the aoat proaiaing. Thia electric aethod can 
«rrvr aatiafactorily in detecting water-ceaent ratio (by 
weight) diacrepanciea within a «0 03 tolerance. 

piece of equipaaat, ia uard for Irveling «ad grading natural 
and loapactrd-mow arraa Its 60-ft apan aakea it auitablr 
for uae oa ardiua-wav» ■••tragt, or wlad-dnven ano«, where 
the  creat-to-rreat diataoce  ia   Iraa than 40 ft. 

»•iOi 
RFI Evaluatioa of roaaercially Available Alternator Typ« 
lattery Charging Syaira.. Hay 1463, H A. Laaittrr. AD4068SO 

Two battery charting ayatraa havr been evaluated to 
detaraine the interference levrla produced la thr U apac- 
trua frna 14 kc to 1,000 He. The aajor difference I» the 
two ayatraa ia the aethod of regulation. Oa« aakea uae of 
an alectroaechanical regulator whereaa the other it com- 
pletely trenaiatorlied. Techniquea uaed to aeaauce thr 
radiated aad conducted noiaa levrla an diacuaaed. The 
operation of each of the charting ayateaa la all« preaented. 

MM 
Plaatlc   Pipe   la-Service   Teat    (URD),   Second   Report,   Nay 
1963,  R. J.   Z.blodil, AD41023« 

Thia report pertaina to a theraoartting plaatic pip« 
uaed aa a ateaa condenaatc carrier. The pip« haa carried 
2,487,500 lb of coadenaat« froa 17 Aug 1961 to 31 Dec 1962 
without fined diaenaiooal chaagea, viaual evidence of 
degradation, or color chaog».     Trata are continuing. 

»-507 
Specificationa for the Model  42 Sao« Nnrr. Apr 1*63, R. I. 
Pierce, AD4054» 

Outline apeciflcatlooa for procurcaaat of apecial 
equipaent for coapactioa of ■no« la polar region» are bring 
prepared by the Laboratory. Thia technical note containa 
the apecificetioaa for the aodel 42 anow aiaer preaented in 
NCSL Technical Report R-108 Snow-Coapaction Equipaaat -Sao« 
Nnrr» Thia unit, which ia a aki-auuntri. towrd-typ« pircr 
of aquipaent, ia uaed to pulvarli« aad intrralx (depth- 
proccaa) the natural »now The aodel 42 »now aller la 
eapeclally (uitable for uac in deep ano» field» wherr ita 
42-la. depth can be uaed to produce a anew aat up to 21 la. 
thick  for greater load-beariag capacity. 

N-S0S 
Inveatigation of Scale Raaoval Froa the Exterior of Hon- 
aoatal Tubea Evaporating a Thia Fila of Saa Hater, Nay 196], 
R. H.   llaltr, AJ>405480 

Thr purpoae of thia teat waa to invratigatr acallng la 
horiaontal tube, epray-typo evaporator! that havr high boat 
traaafar coofficieat*. Thear evaporator* aaploy circulation 
through apray noaalea which produce a falling fila over 
heating aurfacea. It »aa concluded that thia type of evap- 
orator had acale problaaa vary aiailar to conventional-type 
evaporatora and that the »aar type of acale control trrat- 
aent  in effective. 

R-J09  - Reiaiued aa R-261 

R-503 
Cooperative   Marine    Piling    Inveatigation,    Phaar 2.      Pile 
Driving    at    Pearl   Harbor,   Hawaii,   Jul   1963,    N.  Hochawn, 
AD417175 

Thia   report   deacribea   the inatallation of  thcae pilea 
at Pearl Harbor. 

N-S04 
Specificationa   foe   the  Model  40 Snowplane,  Apr   1963,   R.  E. 
Pirrcr,  AD404242 

Outline •pecificntiona for procureaent of apecial 
equipaent for coapactioa of anow in polar regiona are beiag 
prepared by the Laboratory. Thi» technical note containa 
the apecificatloaa for the Model 40 anowplane preaented in 
the NCEL Technical Report R-110, Sno» Coapactioa Equipaent • 
Snowplanr».      Thia   unit   which   ia  a   aki-aouatcd,   towed-typr 

R-S10 
lyrd   Station   Sao» Tuaaela - Hall  Cleariag Study, Apr   1963, 
C. H.  Terry, AD407076 

Prr»ent data on the cloaure rate» ia aoat of the tua- 
aela at aa« lyrd Statioa, Antarctica, ladlcataa that tna- 
aing of the »alia to aaiatala deairablr clearaacea will not 
be required before Deep Freeie 65. A review of the lyrd 
Statioa drawing» »bowed that about 751 of the tunnel wall 
•urfacaa »ill allow a relatively high degree of archaniia- 
tion for ecoooaical »all trlaalag. Bulldinga aad other 
obatructioaa »111 aeceaaitat« hand clearing la the reawining 
25t.     Oa a   baaii  of   tunorl   clearing work at  Caap Century, 



CrtMltad, tMlattv* mnho4§ »md tqvtpatat for tciaBtBf th* 
valU «ad ditpoami of tk* vatt* IM« «trt Mlactcd (at tynl 
Statioa. It «aa coaclud«4 tkat iprcilu rataa of cloaura 
*u<I aaiiBua allowabl» »afa doturaa for tk« lyrd tuaoali 
akould br aatablnhad at u aarly data. Alao, pracia« 
tackaiquai aad aquipaaat «hould b» dataratoad for aack 
diffaraat tuaaal  altuattoa <Iuria( Drtf Ttnn o*. 

N-MI 
fttvil. Uka Aroa, Nor.k Dakota - Hiatar Taat Sita for Wintn 
(qatpMat. Nay IM3, N.  I. Piarca. AD4M272 

Aa tavaatlgatioa of tka Davila Uka Araa in Nortk 
Dakota iadicataa tkat tkia araa fulflllt tka current rc- 
^ulraaaata for a laboratory «iatar taat ilta. Ita wlntara 
are dry aad cold, aad tk« tea oa Oevila Lake avoragea 16 in 
ta January aad February. Alio, cvaaiderable ice ia beacked 
aad rafted along tka akor« eack Hinter. Taaperaturea during 
tbeae 2 «o range fro« OT to -40F, and tke ground la aoraally 
covered »itk 4-12 In. of dry, granular ino«. Tke araa ia 
acceaatkle by road, rail and air. Good accaaaodatioaa are 
available at tke Nortk Dakota National Guard'a Caap Craftoa, 
«kick ia located oa Oevila Lake. 

N-M2 
Coaatructloa   Proklaaa   Witb  Pilot  Sanitary Syataa  at   Point 
»arrow.  Jun 1963,  W.  R.   Ncklaea, AM1242I 

A pilot aanitary ayatea waa deaigned to nerve five 
faaily quartera buildlnga at tke Arctic Reaaarck Laboratory 
at Point karro«, but coaatructloa problaaa aad ayatea fail- 
urea kave tkua far preveated uae of tke ayatea. Tke dealga 
lacluded aea water latakca, a diitlllatioa unit aad dia- 
tillad water diatributloa ayatea, and a aaa water aanitary 
aewer ayatea. Problaaa encountered Include inaulatioa 
failurea cauaad by ground water, pipe breakage reaulting 
froa   faulty   Joiata   aad   heating  wirea,   aad  pip«   freenng. 

N-M3 - Reiaaued aa R-270 

N-SU 
Reaponae Ckaracteriatica of the it-Inch Diancter Noaler 
Rlaat Cloaure Valve, Jul 1963, t. I, Nellberg, AIM14407 

The 4(-in.-diaa Noaler llaat Cloaure Valve waa teated 
to detetaiae ita air flow ckaracteriatica, cloaure tlae, aad 
reaponae to blaat preaaurea. At aa air flow of 13,000 cfa, 
ita preaaure drop waa 0 48 in. of water wkeo air entered the 
valve (intake poaltton) and 0.14 ia. «ken air left the valve 
(eakauat poaitioa). The cloaure tiar of the valve «aa about 
110 aaeca, but thia doea not iaclude tke reaction tiae of 
tk« aeaaing eleaent, «hick «aa about SO aaeca. The valve 
did not fail froa taata ia tke NCIL Atoaic Blaat Siaulator 
at praaaurea up to 110 pal. It «aa concluded that the valve 
«aa acceptable within tk« liaita of tke teat. 

N-S15 
Evaluation   of   a    Rydro-Paeuaatlc    Type   Floating   Fender   or 
Caael,  Jun 1963, T.  T.  Lee.  AD4143S7 

Tkta work ia part of aa effort to develop a faaily of 
caaala (floatiag fender») «hick «ill be lower in coabined 
firnt coat aad aaiataaaac« coat« and «ill reduce daaagc to 
akip hull« or to pier f«Bd«r ayataaa. The perforaance in 
Port Hiwaeae (Calif.) Harbor of a pair of SO-ft-long hydro- 
pneuaatic type caael haa been atudied over a 4-ao period. 
It eaploya a floating bulkhead, fronted by two aack 40 a 
60-iB. paauaatic aad hydro rubber «hip-tender». The hydro- 
fender« caa eaart their greateat reaiataaca at the high- 
fre<)uency iapact of tka akip, «hila the pneuaatic fender» 
are capable of abaorhing acre energy whan the iapact ia of 
aaall aagnitude and low frequency. Slaca the launching of 
iheae caaala oa S Har 1*63, a total of 15 «hipa (8,000 to 
20,000 toaa) have been «erved. The caaal i« conaidered to 
have been aatlafactory, «ic«pt for the craatioa o< cargo- 
handling problaaa. 

N-316 
Preliainary Invattigatioa of Fluid Diatnbution Syalea» lor 
Taaporary Polar Caap«, Jun 1963, W. R. Nehlaen, AD4I2613 

Fluid diatnbuticn and collection line» for polar caapa 
are rapenaive and unaatUfactory. A detailed mveat igat ion 
of aeana of laproving coaveetloaal deaiga» i» given. In- 
cluding a atudy of lialled uae of ayathelic pipe aatenala, 
(riling of eiiitiag dedgaa and equipaent, and developaent 
of a leak detector. In addition, a radical redeaign uaing 
unconventional aaterial» ia racoaaendod aa th« beat approach 
to a greatly iaproved »y»tea for future uae. 

N-)I7 
Preliainary Developaent and  Teat   of  an Inftared Water Level 
Pickup,  Jua 1963. F    K   Nelaoo, AD410SS1 

Teat» in the laboratory indicate that the pickup can 
aeaaure with acceptable accuracy the change in the vertical 
poaitlon of a light at a diatance of 3 ft when the rat« of 
change of poaitioa i« froa 0.0 to 0.1 cp». The obeervation 
dirtaace ia liaited by the aeaaitivity of the photo cella 
uaed. 

N-Sll 
Forrea    Induced   by   Ocean   Wavea   on   Pile»,   Jun   1963,   I. J. 
Nuga,  AD41296} 

The object of thia taak ia to obtaia data on the forcea 
induced by ocean wave» on pilea «hich will be uaeful to 
deaigner». Probaliatic techaiijuea eaploying apectral opera- 
tion» a» evolved by Pieraon (1963) are uaed to analyae 
aeaaureaent» of forcea induced by hurricane-type water wavea 
on a vertical circular pile 3.71 ft 00. Thi» fora» a leg of 
an oil well drilling platfora located 30 aile» off»hore 
Leeville, La., in water 100 ft deep in (he open Culf of 
Ncaico. 

N-S19 
Non-Periodic    Water    Wave   Effecta,    Jul    1963,    B   J.    Hug», 
AD4ia63L 

The objective of the «tudy ia to obtain coefficient» of 
drag aad aaia for a vertical circular pile aa located in a 
hurricane wave environaent. Filter techniquea eaploying 
Fourier tranaforaa aa evolved by Reid (IIS«) are uaed to 
atudy aaaaureaant» of hurricane-geaerated «avea and force» 
Induced on vertic»! circular pilea 2, 3, and 4 ft in dlaa. 
It ia coacluded that the filter techaique i» aa eicellent 
aethod   for  th«   analyai»  of   ocean  «ave   force aeaaureaenta. 

H-ilO 
Inveitigation   of   •  Technique   for   Placing  Sand   in the NCEL 
Blaat Siaulator Pit, Jua 1963, J. Nielacn, AD420127 

Pravieu» »wthoda of placing dry aand in the blaat 
aiaulator pit have not been aa »ucceaaful aa de»lr«d. A 
technique u»ed in aodel foundation »tudie» waa «lightly 
aoditied in aa atteapt to realite the objective« of thi» 
taak. Baaically the technique conaiata o dropping the aand 
through a perforated container, auch a* a aieve, froa a 
fined height. The reault» of Iheae teata indicate that a 
dry denaity of 104.S lb/ cu ft can be obtained by dropping 
the aand a diatance of 36 in. Thia ia equivalent to a 
relativ« denaity of about SIX- The reault« alao indicate 
tkat very little «egregation will occur uaing thi« »wthod 
and that higher denaitle» can be obtained by vibration after 
depoaition. Thia report alao containa a concept for deaign 
of a prototype perforated container for uae in the NCEL 
bleat aiaulttor pit. 

N-Ml 
Experiacata   in   the   Identification  of   Paint«  by   Attenuated 
Total Reflectance, Nay 196», R.  J.  NcGowan, AD6B9M 

In order to obtain a apectrua of the nonvolatile ve- 
hicle of paint aaaplea with infrared traaaaiaaloa »pectro- 
photoaetry, the pigaeat au»t be aeparated froa the vehicle. 
Thia »eparatioa ia tiae coaauaiag and coatly; therefor«, an 
iavaatlgatioo of th« ua« of att«nuat«d total reflectance waa 
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conducted lo dctetaln« If it would elijiiMle ihr need to 
■eparete the pi&*nt from the vehicle in order to obtain < 
(jiMlttatively uaeful ■pectrua. Thia technique waa ahown to 
be effective in producini ar. infrared apectrua qualitatively 
aiailar in certain reglona of the apectrua to that obtained 
by the conventional acthoda. 

»-ill 
Coatinga   on   Untreated   and   Creoaote   and   Creoaote-Coal   Tar 
Treated   Wood   Teat   Panela   for   Harbor   Expoaure,   Sep   1963 
T.  Roc,  AM17412 

Several aeriea of untreated and creoaote and creoaote- 
coal tar treated teat panela have been bruib coated with 
vanoua generic type» of coatinga. They are now being 
eapoaed  in Port Hueneae Harbor and Pearl Harbor. 

N-523 
Analyaea    of    Heat    Diaaipation    Technique«    for    Protective 
Sheltera,     Jul     1963,     J. N.     Stephenaon,    C. L.     Herodon, 
AM16690 

Several cooling techniquea were inveatigated and anal- 
yaea were aude to deteraine how practical each technique 
would be if incorporated into a 100-aao ahclter. The tech- 
niquea were aa followa: buried pipe grida uaing water aa 
the heat tranafer aediua, a cruahed rock heat aink uaing air 
aa the heat tranafer aediua, vapor coapreaaion and abaorp- 
tion ayateaa, well-water, ice atorage utilizing aechaoical 
refrigeration, coapreaaed air, and liquid oxygen. Each 
ayatea waa exaalned with reapect to the leagth of tiae it 
could be effectively operated, and ita auxiliary require- 
■enta. None of the techniquea appear to be aatiafactory in 
all reapecta; however, the uae ol well-water ii very attrac- 
tive, providing it ia readily available at a cool enough 
teaperature. Since power requiceaenta are cloaely allied 
with cooling ayateaa the probleaa aaaociated with power 
auppliea are diacuaaed. The laat aection of the report ia 
devoted to the total energy concept utilizing gaa turbine 
package ayateaa. 

auction vacuua, that only the ataged ayatea iaproved opera 
tion, and that there waa no optiaua coabination. The 
2-1/2-in. air and water cjectora were aelected for further 
teating. The reaulta of theac teata indicate that the air 
ejector appeara aultable for operation of deaalting equip- 
aeot. Coat of equipaent, operation, and aaintenance ia 
attractive coapared to that for preacnt vacuua ayateaa. 
Further inveatigaton of ejectura la planned. 

H-529 
Perforaance   of   the AHF   36-  and  4(-Inch   Blaat   Cloaure De- 
vicea, Aug 1963, 0. N.  Hellberg, AM17900 

The 36- and A8-in. AHF Blaat Cloaure Oevicea were 
teated to deteraine their air flow characteriilica, cloaure 
tiaea, blaat reaiatance and weatherability. The effecta of 
3 yr of weathering indicated that a aevere corroalon problea 
exiata unleaa the valvea receive proper aaintenance. 

H-530 
Wave   Heaaureaenta  Off Oxnard,   California,   Aug   1964,   W. t. 
Hoffaan, AD4S1129 

The intent la to furniah a deacription of a aainly 
water level (wave) aeaauring coaplex in about IB in. of 
water behind and in the vicinity of an off-ahore breakwater 
for a anall craft harbor. The breakwater aervea aa a trap 
for aand which ia by-paaaed periodically around the Jettiea 
of a aajor harbor about 1 alle downahore (Port Hueneae, 
Calif.). Inatruaenta and aetboda are diacuaaed for the 
coaplex aa progreaaively iaproved over a 10-yr period begin- 
ning in 1953. Types of aeaaureaenta aade are preaented. 
The data ia intended to iaprove the uaderatanding of be- 
havior of wavea and beachea behind and In the vicinity of an 
off-ahore breakwater. Effective Jul 1964, the Loa Angelea 
Diatrict of the Corp» of Engineer» aaauaed reaponaibllity 
for the coaplex. 

N-S31  - Cancelled 

N-524 
Survey of No Break Power, Sep 1963, D. R. Bennett, A0421S28 

The problea of preciae and reliable power for the Naval 
eatabliataaent ia one which haa attracted increaaing atten- 
tion aa the uae of digital coaputera haa increaaed and 
aatellite tracking and coaaunicationa capabilitiea have coae 
into being. Thia technical note reviewa the problea and 
current coaaercial equipaent that haa application to ita 
aolution, and concludea with aeveral recoaaendationa that 
concern future efforta of BUDOCKS in further defining and 
aolvlng apecific aapecta of the problea. 

N-532  - Reiaaued aa R-261 

H-533 
Naval    laotope   Applicationa,   a   Selected   Bibliography,   Aug 
1963,  R. H.  Seabold, J.  Jacovitch,  AD420596 

Publication» on radloiaotope applicationa are Hated. 
Eaphaaia ia placed on poaaible radloiaotope uaea for Naval 
civil engineering in construction, facility and equipaent 
aaintenance, harbor engineering, engineering aurveya, and 
engineering reaearch. 

N-525  - Cancelled 

N-S26  -  Reiaaued aa R-257 

M-527 
Reaponae Operator» for Water Wave Particle Velocity and 
Acceleration, Jun 1963, R. E. Schiller, AD413923 

Reaponae operatora in the fora of Fourier aeriea are 
preaented for horizontal coaponent of water wave particle 
velocity and acceleration at elevationa (Z). It waa found 
that the digitizing (integration) interval (DT) giving 
adequate fit with theory waa different for velocity aa 
coapared to acceleration. 

N-S28 
Developaent   of  Vacuua  Syatea  for Multi-Stage Flaah Evapor- 
atora,  Jul  1963, J. H.  Wright, AD412370 

To develop a reliable vacuua ayatea for aea water 
deaalting ayateaa, a variety of aizea and coabination* of 
water-operated air ejectora were teated. Reaulta ahowed 
that the  three air ejectora  teated produced the aaae cloaed 

N-534 
Calculation» for the Calibration of Navy RIFI Metera Uaing a 
Vertical Rod Antenna, Sep 1963, R. D. Hitchcock, AD417S49 

Froa curve« of vertical electric fielda and diaturbance 
errora veraua diatance, it 1» ahown how calibration factora 
for an RIFI aeter can be obtained by taking aeaaureaenta at 
the aurface of a conducting body of briny water, auch aa the 
Great Salt Lake, Utah. 

N-535 
Plaatic Covera for Potable Water Reaervoira, Sep 1963, C. A. 
Dittus, AD420067 

Work on thia taak haa been diacontinued. Thia report 
auaaarizea data and inforaation gathered to date on plaatic 
filaa which aay be uaed aa covera to protect potable water 
in atorage reaervoira. laportant propertlea and character- 
istic» of the filaa aelected for an outdoor exposure teat 
are Hated, together with a price coapariaon of the unreln- 
forred filaa. The procedure. Including the atatiatical 
deaign, for an outdoor evaluation of «elected filaa ia 
deacribed, and technical inforaation on cover conatructlon 
and coyer attachaent technique» ia preaented. 

N-Jl 
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••Ml 
OiawMl  ««4   Natal*  -   a     ri.l.l   T.ai   Ualal l»i i-a.   D»i   1»M, 
A.   I.   Hanaa.   AMilOAl 

NCIL »»a i»i|u*at*4 la ia«»all|al» «ailait» aalala no« la 
«a» at ||«IM4 r»4a, aa.l aalala «klik slikl k» airf|ilakl» 
•uka>tlal»a »rH ■»■p»tal»4 »Ilk Ik» Nallaiial Aaaailaltan 
al loiioaiun Kii|ln»»i» I* Ik» lallti'a, "Hi iv»n i)iuun4 «o.l 
T»al I'lojia«." ky inaiallmt a aailfa »f l»»l ia4a al Ik* 
lahoia.oi» A .l»a. i ii>l lou at II» all* »n4 4*lalla at Ik* 
arlual luaiallai ion al Ik» ia4a aia |lv»* »taut »Ilk tIBIlai 
lnloi««iion >*l»tiv» la a ahoii l>ia I»BI l>»iii| ia«4»il»4 al 
Ik» Naval An llalla«, foun Nu|a, lalll Raaullt «111 k» 
l»i l»4»4  i« t  lailkiaalii| i»|ioii 

■•Ml 
A ri«|iai»4 HyalMa lar .luyylyint An i» a Nyp»lk»lli al IIB4»I- 
•MM    «»all»»     »aa.,     Nuv     UM.     N    t       Vl.i.l.     N      I      Noonan. 
AtMium 

faiasi>uni lai Ik» 4»v»l»m»al »I a*iin»>l ua4»ii»a kaa»a 
«III k» Ik» 4»al|» al a atari» ami aiunaatial aytl*« lai 
tupplytni an la Ik» katat ami I« Ik* inaal IUI I l»n ima 
thai huilil Ik»« A ihi•• ■tat» |ii»r*tt k»a k»»« ia«i»tv»4 
al NCIL lai ultltaln| Ika all 4laai<lw.l In Ik» araan aa aa 
iw4»i«al»i tauua »I aayi*», tK4 auba»i|u»ni ly uttlttint Ik» 
4»aBy|*«al»4 «aa «at»! aa a laniar la i»*»v» laikuu 4t»a 
i.l» ri»ah atr «III k» i»*itv»4 In« Ik» »»a »alai ua4»i 
r»4ui'»4 j>i»a»iii» an.l tlal» all i»luia»4 al a» »l»v»l»4 
l>l»aaiil» II     la   »al    am I. l|>al»>l   ihal    Ik»   |>lai»at   «111   k» 
«a»4 la Ik» 4»»p oi »an kaalat km ralk«i on Ik» loaltnanlal 
akalvaa al <l»|>iha al tknal MX) II ui I»»» H.i» *4vaat>4 
ptacaaaaa lai •l»»i>»i «alaia «111 ftukakly »arlay aynlkalli 
oavi»n . aiiyini >»a|>»iin>la i»aaaklia| kaaattlakl» in t»ai- 
tIvlly «Ilk ««vi»«. 

N-%40 
ll|>»i tlltallana   lai   a  Taaparaiy  Palar  Caay,  Oil   I»»!.   U    t 
MMMtii AOAJIMJ 

A l*a|i»taiy pulai laaf «ar 4*v»l«|i»J lo |iivvt4* inai 
lailakl» living >on>liliona lai J- la Vyt aimyaniy In i>oUi 
aiaaa Tk» i»ar la anllakl» lai ua» an ana«, l>» an.l |<»i«a 
liatl aa «»11 aa In« (•aun4 Tk» 4»»l|n lHila4»t alim- 
taiaa, all laniltl Innlna. «al»i aup|>lv, aantlallan, alailrt- 
Ml i-ox»! an4 oih»i auik •»> lilt t»a lnl»|ial»4 la lai« a 
lumi tonal inapanvnl A kaal< > aa|> layatlly »I M' a»n la 
l<lanu*il »Ilk ••I'anaion In M< aan Imtaaanla la iOO-aan 
layatlly Tkla taiknli-al »al» - mtaina Ik» apai tllial laaa 
lei Ikr >an|> |<i»a»nl».l in Mat. Tniknlial Naparl R-JH, 
T»arai«iy r.<Ui Caap. 

N-Ul 
loaiint Nalmlal lat l'i»»»niion »I U» ami Ann« Ai'i'UMila- 
Itnna, a Lllaralttt» !luiv»y, N«v l«*l. N A Fail», T. K. 
Haffl'l.   AD4J1MN 

Tk» kninnt yiimttilna an.l B»i»ii*la »klik kav» apfll- 
. auona in (»»»»nllng Ik» larval lan at lia an.l an»« an 
aiilal4» auitti»» kav» k»»H i»vi»««.l ri»l4 »if»i|»ni-» ka» 
ahovn Ikal Ikat» ar» a» «aalina» yra»»nlly avatlakl» «kltk 
at» »ll»rllv» oy*i *Ri»n4»4 |>»iio.la af tin* 0a Ik» kaalt 
al Ik» li» •4k»alaa ali*n|lk at Ik» vailiua ioalin|a, II 
a|<|<»aia Ikal «I «uul4 ka vary .Itlli.ult ll noi t^aatlkl», 
lo ..Mam a ■alatlal «Ilk Ik» a»i»aaary rkytlial |iiop»rl«»» 
lo »llalnal*  Ik» aiiuaulalIon al   Ir». 

t-NAI A44 
i   al in«   Nalailal    lar   ri*v»nli..o   »I    It»   »ml   I«»«   Ariia- 
ultllana  -  rutlkat    lnv»al i|at Ion».   Art    UM.   t.  i.   N»»i»l. 
MMMM 

Tk» pnaalklltly »I »klatnlaa at 4»v»lo|>tn| a raallat 
■ataital I» |>i»v»nl It-» aa4 »aa« «xuaulation «aa luiikai 
ln*»Bii|ala4 qualitativ» Ir» a4k»alan an4 traal rat»all»a 
*>P*ila*nt» ia4lrtl»4 Ikal all avtlltkl» aal»rlala «oaWI 
arriaalal» Ir» ««4»i Ik» prayar < <n4ltionB Allkau(k It 
al(kt ha p«»»ihl» la 4»val.>t> »uilahl» r»atla|a »Ilk I»« 
a4k»alan la Ir», lathat than aa ailkaala«, tk» R»t»allal 
»aalulaaaa af aurk •oailng» la URkk'U 4a»t nat »|>n»»i la h» 
aulflrlaal  I» «»rraat  'uttkar  r»a»arik M Ik» yi»a»nl lia». 

N>%*' 
ri»llalnaiy »lu.lv al A00 lyd» Klarlitial  rmwi  lia» hy Naval 
»hoi. railllllaa,  Nov  IUI,  II    J    Waolan,  AtMiUJt 

Tk» Rui»*« ..I Yai4a «ml Duika kaa tnlltal»4 Ikt» laak 
«Ilk Ika lalloatnt nk|»illv»a (H lo .lataiataa Ik» l»tat 
htll'y al giaalvi uaa »I «Oil .y.l» I>OW»I at Naval ahaia 
latlllltaa. In OI4»I In gain Ik» t4vanlag» tnk»i»At In auik 
ayalaa», an.l (Jl to |>i»|>ai» a Itnal layarl N all «alk 
arr»apllak»4 an.l i»viiaa»n4al lant iuni»ining Ik» ua» »I «HO 
ryil» poo»! ky tk» »ui»»« Tktt i»|'..ii glv»a ana» paillnnnt 
»a>»i|>ta Itaa avatlakla litnalat» tn4 tnlunaalton ahlatna4 
turn »ngin»»ia at Ni»l., Laa Ang»l»a D»Raila»nl ol Wal»i an.l 
fow»! . S|i»iiv RaH4 Caipoiallun, Ika luiaau at »hi|<a. ami th» 
Aaatlran Oaa Aaaatlatlan. Ana* v»iy uaalul tnloitMllan I» 
|.i»a»ni*.l aa Ik» 4»»ltayai Ttaaaiaaa nhi.h «at »Bp»«ially 
4»atga»4 to ua» AQO-iyrl» |.o«»i Tkta i»|<oil iaaBl4ai» 
laaAltlaaa un4ai «kith It la laiknlially an4 Itnanitally 
4»altakl» lo ua»  liaquan.y lonvaialon »<|ut|iaaiii 

rah   1«»V 
A.    Panla. 
Hi tiki oik. 
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N-UN 
Taihnli|uat   lai    Un.laivaiai   Nui l»ti    foaai , 
Raik,    r.  W      Rin«n  111,    i    R     Citlly,    r 
11.1.01.1.   r   .i    rnta,   I, o   may, R  n 
tluga,  .1    s    Nutaaka,  R    ,1    Nalth liaittua) 

Tkla aiu.lv ronatilait knutm M augg»ala4 inohlaat 
loiallng, han.lling, plating, tuoltng, «n.l aalnlatnmg 
unaiI»n.la.l aui'l»ai |ia«ar plant on tk» llaui ol ika 4aa|i 
araaa. It 4a»a not tltatuaa Ik» piohlaaa al taaitot 4*ttgn 
»ml tanalruil l.<n aarapl at lit alt», akap», ami MlMtl on 
Ik» »avlraaaant allail Ik» g»n»ial logtatli alluallon Tkt 
■ »pntt Aa»a nat atal» latagarltally Ikal Ik* ion>*pl i» 
taaalkl» «Ilk pr»a»at taikaalogy, «n.l |it>aalkl* «v..nu*« ol 
appioark ar»  augg»al»4  loi   Ikaa» aiaaa al  known 4»liit»nry 

N-Hk 
D»v»l»pa»nt   al  tk»  R-D Rlaal-Claaat» Valv»,  D»i   IUI, J.  J. 
Uvlaa,  AtMJROAA 

Th» R»yt»a-D»nay valv» »at 4»tlgaa4 aa a to« tail 
blaat »i iu«t»,l i loauta 4avli» lat ak»ll»i ail ayataa 
o|>»aiitg» It ua»« aa airang»«»nl ol pr»»aut» plat»» ami 
laaptnaalkl»   plaalli    loaa  lo  i laa»  all   Ik»   all   pip»   «k»n 

»-»I 



( 
■ liuvl hy a fitmtuir «<vp Srvnal ri|<ri larni al nwhina 
IIKKI K) platra ami plaalti wir Inlnl Im alt fin* anrf 
liMialiun « hatat tn tal ti a fm noiaial vnittlaltnn ua* an<1 
foi hlaal t loatirr rf l?i I tvpn?aa Ihr Irata indliatrH t hr 1 
ihr valve |«ri ).'i»jiii. r vaiird |iratlv vllh i hangaa in thr 
potr al»p «I Ihr plaalu awitla taall-purt airilia ipalnilnl 
ihr an flnw MMtMltwIf l«i|r-poir mrM» $»\f a amrr 
uaaliil .Ugirf nl (tlliallon and brttai an link ihaiaitri- 
tallia, hul tmttmti ' h« hlaat vavr attenual ion All 
innli|uiat tuna   iritu<r<t  Ihr  ahm k  »avp  IK a iiailua!  piraamr 
rlM 

ihi.   huiltlini   aa   a    10-aMn   livin)  i|uailria   air  raarnlially 
ihr   ••■«■   aa   Ihoar   unr.l   in  Ihr  i aap  <lral|n.     Thr  an   ion.li 
litinin«   avaim  «aa   atalril  diwn   In  a  aintlr  t'inl.linj  alar 
Thia   »aa   nr>raaaiy   aa   raih   tw«  huildinga   in   Ihr  > aap «rir 
(Kinril hy a utility  mir lo («m a iluplr« 

Dir hmldlni ami lla outllilini la bring iklpprrf In 
Nallrlt ftlallnn, Aiini.iu«. duiln« Drrp rrrnr «4 for 
inhniial rvaluatlon undri pnlai tonilllina*. It «III br 
nnlril, niildltrd '-»I Mlnlamril by Ihr atatlon pnannnrl 
Tbt» Trihnlral Molr haa brrn drvrlopnl aa a (Uidr (or rrrtl- 
inn  Ihr hmldlni  and  inalalling and npriallng Ihr riiuiparnt 

»•Ml 
Sn.-*   Tranap«>«i    li|ni|Harnl   -  frirt    Innioi   Rmi« MiUrt   Tral a, 
•"-,.   IWSi  K     W    Nanarn.   »luinifi- 

(>m ma Ibr amaart araaon nl IVrp Firrrr 6,' Irala tfrrr 
■aadc v 11 h a Prlrt iMtM Nnn« Hi I In In dr(ri«inr ila aiilt- 
abllltv Im ilraimR ditll in a auilatr • ««)< nil annw and In 
ilrtriamr Ihr Iraalbillly nl 11 anapni I inn i iinat i ui I inn aim« 
with a ann« pin« Thrar trata «rir «adr nn thr Rnaa Itr 
Shrll nrai llilluidn Slatinn in an tr«pri atmra ranRtnt 
hrtvrrn JOf and Wf NnhanKal pnlnmamr nl thr ann« 
pin« «aa aat lifii-tery at Ihrar Inafri atiura, and It rnnld br 
«ntkrd in i Inar In a binldlnR «ith raar and aafrty Nn«- 
rvrt, it «aa «iiniludrd that thr pin« «aa nnt piadtial (m 
ilraun« diill in i aaipa nn ann« nnlraa Ihr auitair in Ihr 
i amp arra «aa haul and fir« A trat nn Ihr tianapnit nl 
ann« fnt < nnal im t inn rlrvatrd ann«-«naiiactril mada and 
runvayi ahnwrd that a ann« pin« apprarrd Iraathtr fnr thia 
«nrfc It «aa rnm Indrd that Ihr invral Inal inn nn thr tiana- 
pnit nl i nnal mi I inn ann« «lib a ann« pin« ahnnld hr inn- 
llnnrd   iiRinn    a    I rai tni-aixmlrd    pin«   aa   Ihr   trat    vrhu lr 

|I>MI 
Tnapaaa    Rnar    Nainrtti    Annaialira    at    Whtdbry    laland,    Oah 
Harbor, Vaahin(lnn,  Nnv  l"(.«,   S    .1    Vnotrn,  AIU.'M'-S 

Thr naftnrl n amiaMhra nn Ihr Tnatpaaa Anar, Anlt lirld, 
lali Harbor, Vaab , pirvrnl it li<«« bring uard (oi aiagnrt n 
niaipao <alibi«tinn on amiall Thr prrarnl nr«ly <on- 
aliui-trd pad dora not inaply «itb NtL*nB-fH. Analyala of 
ihr minrtti anoaMlira araautrd on thr pad aho« thna tj hr 
niaarrona and «idrlv dtaprrard IVgauaaing Ihr loaipaaa pad 
would not aolvr Ihr pinblra amrr thr drganaatng «mild br a 
ir»(t.M»i\ israaiiir, and Ihr aiagnrt n annaialira nf Ihr rock 
fill and inncirlr «iiiild annn align Ihnaarlvra again with thr 
ratth'a laagnriii flrld t'hraiiial analyaia ahowa Ihr roil; 
fill containa I At magnrlM non lavnagr) by «right and thr 
(nnttrtr inntatna abnut 1 4\ augnrlii nnn by «right It la 
rrioanrndrd that a nrw imapaaa pad ahnnld hr t-nnal IIK trd at 
Anlt lirld uaing a mnlinllrd aüount ol nonauignrlti- rorh 
• ggtrgatr Thia rrport auggrata a gmdr in drtnaiinr aggrr- 
gatr for thr nrw t'naiiiaaa Roar 

H^A» 
Anrl.ratrd    Trallng    ol    Paint a,    Itri     I "hi.    p     I     Hraral, 
ADA IDA 10 

Rraulta o( a lilriatnir ararrh ol anrlrratrd airthnda 
of tratmg paint a air pirarnlrd and diamaard. Knphaata ta 
plaird on loatmga applird lo atrrl aurlaira Ro anrlrr- 
atrd trat arlhnda air avatlablr for prrdnling irliably Ihr 
arrviir prrfnnMmr nl palnla Soar arthnda havr llaitrd 
uarfutnraa  in  indnaling pi<<bablr prrfnnaamr 

Nndlfird   T-S   Rarraika  - Kirdlnn   and ilnlfilllng Aa  a  1.W1 
Irra Ruilding,   IV.   14A1,  .1.   P.   Coarnra,  A1H;;47A 

Thr l< S. Naval Civil Knglnrnlng laboialory. Port 
Nnrnrar, (»111., ta drvrloping a pa>kagrd Irapoiarv polar 
• »«p Tbia 1 aaip la draignrd (01 polar alationa with an 
raprrlrd llfr nl 1 to v y«. Il mnatala of a Ml-aan alar 
< aia|< rapandablr In Ml-aan Imrrarnta lo a ;0fl-aan iaa|i. Thr 
2l-ri-»ldr by %*-ft-long by 10 It high aodlflrd W harrarka 
drairlbrd In thl* rrporl «aa uard a« thr baan alimlurr In 
Ihr traporary polar • aap draign With onr rarrplion, Ihr 
parllllona,   Ihr   rquiparnl    and   lurnlahlnga   uard   lo  outfit 

H•^^l 
Nralrd   Flrarnl   Sn I toning  ol   Plaalu   Corr   Llnna   and t'orr 
Ranrla,   Oil    l4At,   R     .1     Sailh.   I      Nunra,   AlHmn 

Thr mir bonng in llrrp Oiran Sublaak ol Ihr Ovrrall 
.Slriiilurra in Drrp IVran Pingraa nnraait atra prnturlng 
imdiaiuibrd aoil aaarlr- Iroa Ihr ara floor lo trat ihm 
rnginrriing piopnltri Manx giavlly and piaton m-rano 
gtaphn rnrlng Innla in uar rrlain Ihr ardlarnt obtainrd 
«ithin plaalli llnna m dnrilly In a plaain torr barrrl 
S.iar dilfnnlty baa brrn raprnrntrd by Invral igalora In 
aamtaining aaaplra In iindiilnihrd mndllion .lining Ihr 
pimraa nl antiontng Ihr plailK prior to trallng, uaually 
dnnr by arana nl pipr-rutIrra, aawa, nr dillrrrnt lypra ol 
bladrd tonla F.apn larntat ton «ith a braird rutting rlrarnl 
alta.hrd In a gun-tyfir aoldrrlng lion haa ahown thai plaalir 
tubing CM br rlfni^ntly and tapidly nil by thia arana lo 
vary < Inar tolrranira Tbla pioirdutr ta no» bring tou- 
tinrly applird  lo aoil  analyala work 

H-W 
A   Pnapr. Itvr   on   Amhoragra   lor  Drrp  Oi ran   Canal rurtiona, 
l>r.   14A1,  .1    t.    Salth,   P    A    Hani»,  AIH2(i;o; 

A pirltainary aurvry ol amboiagra I01 drrp oiran 
• nnatim I Inn «aa aadr lo drlinr arraa whrrr prrarnl Inh- 
nnlodv la lagging Thia rrport aiamntra Ihr lindinga by 
diaruaaing rr')ui irarnla, pirarnl '.nhnology, and aajor 
pinhlraa A propoard pingiaa tn .Irvrlop a drrp oiran 
amboiagr lapabilny  la ollrrrd 

R->M 
Thr   Applnation   ol    Abaorption   and   Rialtntng   I'orliii trnta 
for   Conrrnlrti    Spbrrra   lo   Ihr  Ptnhlra   nf   KNl-Frrr   Im In- 
aurra.   Nor    l»(it,   R    A     Fldrrd,   H    A    Laalttrr,   .1    Rohrrla, 
Al'AMiMI 

With Ihr puipoar ol imrraatng Ihr inlormdon about 
Ihr l.-«ri ftrviurniy abirldtng rlfrtt tvrnraa of > loard al ru»- 
lurra i'oapoard nl vartnua arhitraty aalrrtala, an idralltrd 
pioblra la lonai.lrrrd ol Ihr arallrnng and abaorption ol a 
planr rlr< t roaagnrl It «avr laptnglng on a aphrriial ahrll 
Thr rrglon brlwrrn Ihr ouln and Innrr radiua ol thr aphrrr 
.ontalna an arbitrary aalrrlal, Ihr olbrr two rrgtona arr 
Irrr aparr Thr abaorption and aiatlrrlng inrffIcirnla lot 
Ihr tni'tdrnt planr «avr arr mprraard aa an inflnitr aua ol 
apbrrnal «avra, uaing aphrriial Rraarl fumtlona Thr 
inrllnirnla air laloilatrd nuarritally and arr ahnwn lor a 
laigr tangr ol toaplra aalrrlal paraarlrra and Itrqurnrira 
Iroa 10n ki to 1000 He, Ki)iiationa «rir prograaard In Fot- 
tian, and nuarrital ralrulationa anoapliahrd on thr IRH 
U>.v (oapulrr. Coariiinat lona ol roaplra aalrrlal pioprrtira 
of prrarabilnv, priaillvlly and londurtlvlty «n r aought 
»huh gavr laigr, broadband abaorption -orf f li Irnla Srv- 
nal ptiNaiaing < oa|ioail lona havp iriultrd, and trr prr- 
arntrd Thr rlfnla ol varying Ihr individual paraarlrra 
arr alao «liaruaard. 

N-51A 
Kvalualion of Al 1-Klrt Irn Rrgulatmg SyalraM for 1> kW 
Hobarl tirnrialoi Srta, Jan 1*(iA, R H. Irarbng, Ali*^l,'> 

Thr all-rlrrlil< rrgulaling ayalra provldrd racrllrut 
lrri)urnty laprrdl rrgulation lot Ihr 1> kW Hnhait Onrratot 
aria; hovrvrr, Ihr vollagr rrgulallon »aa found to br »A 
aaliafaitory on all trata Thr Ivn pailleular ayatNW 
rvaluatrd by Nl'KI   arr unanrplahlr. 

H-iJ 



«-MS 
KWUtlM    Ikitldtaa    Sludt..    at    Mai,     Nov    IM],    C. N. 
luMltttM, MM24MT 

Durlag tW ft ••V«I<1 y««ri, MICL k**, thruugh nioo- 
■octklp »ai ilntt «ffott, c*rrt<d out •■ tat*B>iv* »(udy of 
tkt ■tr*«aiit| of (MB« ndUtta« ttraufh «it duct* in coa- 
crate bactiiM of tk« lapecluct of tuck studltt to ihr 
•kolttr •■truewty probloa Hoiulto of fiodinft to dot* 
»it proMotfd, tad tk* curroat aklaldtat raaaarrk ptofraa at 
»CIL la dlacuaaad. 

H-SS* 
Study of Ralattoaakip of Moiaal Nalataaaaca Coat aad Staa of 
raciUtiaa, nt2, Fab 1M4, J. A. Soutk, AMOMU 

Nalataaaaca coat aa a function of facility alaa la 
atudlad atatlitlcally ualng data partlnant to tkraa aalactad 
typaa of Naval Shore racllltlaa. It ta ihovn thai uaaful 
Bormal natkaaatlcal aodala ata poaalbla. Hovavar, tka data 
avallabla for analyala do not contain aufflclant partlnant 
Intonation. 

II-SJ7 
Study   of   Ground-Notion   Iffacta   on   tka   Contanta   of   Buried 
Structutaa, Oct 1963,  1.  J.  lack, AD4262«* 

Tkla papar coaaldara tka aany facata of |rouad-aotlon 
daaaia to tka contanta, botk aalaata and inanlaata, of 
kurlad akaltara uaad for protartloa agalnat audaar waapooa. 
It Includaa a dlacuaalon of poaalkla akock-Bltlgatton and 
avaalon ackaaai. Aa aatandad aapaclaantal pro|caa baaad on 
daal(a accalaratloaa, valocltiaa, aad tranalant dlaplaca- 
■anta aa aaaaurad In «aapona taata la out Uaad. The aro- 
noalca of varloua laolatlen ayataaa ara dlacuaaad, aajor 
daalgn aad taat araaa ara dallaaatad, aad prlorltlaa for 
Kork la tka aiparlaaatal prograa ara «uggnird 

N-SM 
PublU Worka Nalataaaaca Coat Data Aaalyala, Dae IM), D. I. 
Ryder, AD42S777 

Soaa prallalaary tkougkta coacaralaf tka aaalyala of 
Navy-ulda aalataaanca coat data ara praaaatad. Tka |oal of 
tkla aaalyala la tka devalopaaat of "fuactloaal nonu" (unit 
■alntananca coata) for uaa In bud|atlnt for futura aipandi- 
turaa and la appralalog paat parfonanca In tka araa of raal 
proparty aalntanaaca. 

tnfocaation vaa naadad to ckatk out a pnniipl* of uparatiun 
for a propoaad trav«t;n( Mav* blaat alaulator 

■•HI 
rrotacttva Skaltar Syatam. An Annotatad libltography ol 
U.S. Naval Civil ln|lnaartn| Laboratory Publlratlona, Jan 
196*,  R. N.  Saabold, AMS217I 

Tkla annotatad bibliofrapky liata publirationa by NCEL 
on atomic, biological, and rhaaical prolartlva aheltara, and 
on tka taatmi of aackaniral «i)uipawnt and advanird baia 
bulldlnga wklcb could ba adapted lor •hrllvr uar. Clatal- 
flad rafarancaa ara llatad, and unclaaiifiad rrleranira ara 
liatad and annotatad. Tha rafaranrai arr (rouprd with 
ragard to tkair aubjarta. Within lhaav groupa, thay arr 
arranged in chronological order. 

N-Skl 
Nlgratlon of Fuaed rallout Slaulant into Soila, Jan l«»4, 
A. K. Manna, ADtO«i4S 

NCIL conducted a atudy of tk* algratton oi iuaed fall- 
out aiaulant Into alternately froaen and thawed aoil* Four 
different aolla or aoll alaturea «ere uaadi Nontrrry »and 
treated «Itk bariiaa-lAO and aodiua allirat* vaa the lallout 
aiaulant. Radiation lavele were aeaaured alter each of \i 
tkaw-fraeae cyclea. It waa concluded that the iuard lallout 
aiaulant did not aigrate Into the aoili. Further work la 
recoaaended ualng actual fallout dehria 

N-tbA 
r-.tactlve   Coatlnga   in   Drydocka   at   Uuaa,   Frb   I«»«,   C. V. 
Brouillette,  AIM401AI 

After 16 ao eipoaure, data froa analyaia ut rapoaed 
laboratory teat apeciaena ahow allghtly greater protection 
by tke Yoaaalte pre-gel coating to pre-ruitrd teat apeciaena 
and equal protection by Yoaaalte pre-gel, Kureka pre-gel and 
flotation oll (NlL-R-21006) to tha cleaned aandblaated 
apeciaena. However, froa viaual field mapertiona Inalde 
the kallaat tanka, tke protection ol tha ateel aurfacea by 
the Yoaaalte or tke Eureka pre-gel waa conaldered equal 
Tke flotation oil failed to protect overhead aceaa aatia- 
factorlly. Eacept for araaa which were aechaaically daa- 
aged, the teat apeciaeaa coated with cold-applied coal tar 
(34 YC) or apoay-tar (Taraet) received earrllent  protection. 

M-33« 
laterla   Calibration    aad   Procedurea    for   GH   Detector,   Nar 
1*64, L.  i.  Gardner,  t.   iurduk. A06003SS 

Tke Interia calibraiion of a OH nuclear detector la 
deacribed. laierlaboratory coaparlaea of calibration data 
»aa utlllied. The geoaetry, backacattar, aelf acattar and 
•elf akaorptlon, air and window akaorptlon, window acattar, 
aad akleld and holder acattar correction* ware deterained 
for «olgktleaa point aourcea upon backleaa aa atlal. Cor- 
rection* »are alao deterained for apraad aourcea up to 2 in. 
In dlaa. Tkeae correctiona aay be utlllied in future ea- 
perlaent* to obtain tke dialntegration rate of activated 
aautron foil datectora froa aeaauraaenta of tke foil count- 
lag rate. Suck data la aacaaaary when folia of different 
tklckaeaa ara utiliaed aa will ba done in tke atudy of 
neutron energy dietnbut ion In ducta. 

H-SbO - laaued aa a  latter report. 

N-S»S 
Sea Ice Studlea on NcHurdo Sound During Deep Freeae b3, Dcc 
1963, N. S. Stekle, MW. 10648 

Studlea of l-yr-old aea ice and very young aea ice were 
conducted during the auatral auaaer ol 196^-63 at NcNurdo 
Station, Antarctica. During the obaervallon period on the 
l-yr-old aea ice approaiaately IS in. ol Ice were loat 
aolely on tke bottoa eurtace. Average »limtie* and den- 
altlea of the total ice thicknea* drcre**ed allghtly w.th 
tlae. Average ahear atrength valuea lor the total ice 
tkickneaa changed very little with tlae, however, a decreaae 
in akaar at«engtk waa noted in tke aiddle portion ol tke Ice 
akeet. Thia correaponded cloaely with the level at which 
drainage of brine waa noted. The very young aea ice waa 
obaerved In a 6-1/2 a 7-ft well in the l-yr-old ice. Ice 
growth and aalinity of the newly accreted ice, older ice, 
and tke weil water were ckecked every 2 to J daya. Although 
aaaqillng waa uone prlaarily during January, the well »tudy 
of very young Ice appeara to be very proaiung, and lurther 
atudlea of tkla type are planned. 

■•Ml 
Iffectlvaaaa* of a Grid In a llaat Slaulator, Undated, V. H. 
Crow, AD600564 

Teat raaulta ara praaaatad which deaonatm* tha affac- 
tivenea* of a layered grid la tacreaalag tka duration of tke 
loading la tka NCIL Blaat Slaulator. Tke taata «ara par- 
foraad to check tha kypotkeala that lung-duration loada 
could be obtained la a aaai-cloaad load gaaaratloa ayataa 
without  developing objectionable  reflected preaaure*.     Thl* 

H-S»* 
Gaaaratloa aad Taata oa Aqueoua Foaa Stabilned With 
CMC-7IIP, Dae 1964, N. S. Stehle, AD431i49 

Tkeae tetta «ere conducted at Fort Huaneae, Calif., 
kacauae it cloaely approalaated a field •ituation with the 
klgber relative kualdltiea encountered *t a coaatal inatal- 
latlon where tke foaa would be uaed and yet had a high 
Incident aolar radiation «hick approalaated the curing 
conditlona under «kith the foaa had originally been teeted. 
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Althoufb the •md b*te on which it wai tMted had llaUa- 
tion», the«« were not confidered «igmtiunt whea coapired 
with the curioi condition! deiired. The average aolar 
radiation for a 24-hr period at Port Hueneae waa found to 
cloaely approxiaute that at a location auch ai Point Barrow 
during aprinf thaw. During theae teata, the expanaion ratio 
achieved uaing a foraulation recoaaended by Onondaga Aaioci- 
atea waa leaa than one-half that recoaaended for aaxiaua 
laating ability. At the end of 1 daya, the foaa waa coa- 
pletely collapaed and had never acquired the dry cellular 
teature of the contractor'! laboratory tetta. In addition 
to being low, the expanaion ratioa achieved were variable. 

»-567 
Coapariaon    of    Experiaental     and    Theoretical    Gaaaa    Rav 
Albedo - An    Interia   Report,    Jan    1964,    C. M.    Huddleaton, 
AM31671 

An intercoapariaon ia aade between the reaulta of Monte 
Carlo calculationa and two independent experiaental deterai- 
nationa of valuea for the differential doae albedo of gaaaa 
raya on concrete. The validity' of a aeaieiapirical foraula 
for gaaaa-ray albedo ia exaained. Inforaation ia preaented 
on the current atatua of our knowledge of gaaaa-ray albedo, 
and the di-ection of future work ia indicated. 

N-56t 
The Electrocheaical Behavior of Araco Iron in Sulfuric Acid, 
Jan 1964, H. A. Porte, T. E. Happier, A0600S63 

The polarization behavior of Araco iron in aulfuric 
acid aolutiona waa inveatigated. Anodic and cathodic polar- 
ization curvea were obtained uaing aerated and deaerated 
aolutiona of IN and PHI aulfuric acid by galvanoatatic and 
potentioatatic aethoda. 

M-569 
Specificationa  for the N-29 Cargo Carrier Pickup, Jan 1964, 
N. E.  Pierce, AD428448 

Outline specifications for procureaent of apecial 
equipaent uaed in aupport of conatruction operation! in 
polar regiona are being prepared by the Laboratory. Thia 
Technical Note contains the specifications for the conver- 
sion of a atandard aodel n-29 cargo carrier, or Weasel, to a 
pickup with an encloaed two-aan cab. 

H-570 
Rapid Analysis of Marine Sediaent! for Calciua and Nagneaiua 
Carbonate!, Jan 1964, E. Nataui, AD431738 

The coaplexiaetric titration aetbod uaing ethylene- 
diaainetetraacetic acid (EOTA) for quantitative deteraina- 
tion of calciua and aagneaiua carbonate! ia often difficult 
to uae on aarine aediaenta becauae of high concentration! of 
the interferring aetal iona usually preaent. Potaaaiua 
cyanide waa inveatigated aa an inhibitor to auppreaa thia 
interference. The accuracy of thia aethod waa deterained by 
replicate analyses of standard solution«. 

N-571 - Cancelled 

aixturea tealed, those containing a tributyltio or tri- 
phenyltin coapound at a level of one percent tin or thoae 
containing lolubilized copper oxinate at a level of two 
percent copper gave the beat   •rotection. 

N-573 
Preliainary Studiea of Air Curtains for Refrigerated Ware- 
houses, Jan 1964, C. I.  Herndon, AD43I732 

A study of existing installations indicate! air cur* 
taina can be effectively uaed in aost refrigerated ware- 
houses. Inatallationa at Naval Supply Depot! have been 
ineffective at tiaes becauae Visibility at the entrance waa 
reduced by fog. Thia fog ii caused by cold inside air 
aixing with wara, aoiat outaide air. Aa each installation 
haa different probleaa aud aanufacturera do not agree on 
deaign and operation criteria, it aeeaa deairable to aake 
teata where installation and operation aay be cloaely auper- 
vi!ed. Froa euch a atudy, deaign and operation criteria 
could be prepared and the econoaic advantage! of air cur- 
tains deterained. 

N-574 
Maintenance Inforaation for the LGP Caterpillar D4 Serlei 
Snow Tractora, Mar 1964, D. Taylor, AD4401S7 

Thia note wan prepared for iniertion in the caterpillar 
service aanuala for the low ground pressure 04 eerie! C mo« 
tractora aerial no. 40A4868 and 40AS143 to provide a record 
of the USN and caterpillar reference nuabera, a lilt of the 
tractor aodification drawings, a list of !pare parta for 
2000 operating hours, and apecial instructiona for aainte- 
nance and operation of the tractora. 

N-575 
Portable, Electronic Dial Telephone Syateaa, Feb 1964, S. J. 
Wooten, AD441630L 

A survey waa aade of the preaent atate of the art of 
portable, electronic dial telephone ayateaa. The purpose of 
the survey waa to becoae aware of the developaenta in the 
field of electronic telephone ayateaa, and to deteraine If 
the aaaeably of a aobile electronic type dial ayatea up to 
200 linea in capacity ia technically and econoaically feaai- 
ble. The survey included a atudy of portable dial telephone 
equipaent uaed coaaerclally and by other organizations of 
the Defenae Departaent, especia'ly the signal corps. The 
survey shows there are a number of ayatea! available coaaer- 
clally which aatiafy the taak requireaent! and are deacrihed 
in thia report. 

N-576 
Flotation    Type    Corroaion    Inhibitora,    Jim    1964,    C.    V. 
Brouillette, AD442405 

Studiea were aade to deteraine the corroaion Inhibiting 
effect! of various cheaical coapounda when added to uncoa- 
pounded oila. The teat aethoda uaed «ere thoae of two 
ailitary apecificationa covering the purchaie of flotation- 
type corroaion inhibiting oila for uae in ballaat tanks of 
floating drydocka. It waa found that aany flotation-type 
ballaat tank protective! formulated in the laboratory did 
pass aatiafactorily the requireaenta of the siaulated 
ballaat tank teat! of theae ailitary apecificationa. 

N-572 
Laboratory   Methode   to   Evaluate   Preaervativea   for   Marine 
Tiabera, Jul 1964, H.  P. Vind, M. J. Noonan, AD44S862 

A new aethod haa been developed at NCEL to evaluate the 
potential of varioua cheaicala for preserving aarine 
tiabera. Matchatlcka are treated with the teat cheaicala, 
then aounted in aguaria through which wara sea water flows, 
and finally expoaed to aarine borera of the apeciea lianoria 
trlpunctata. Creosote and a number of copper and organotin 
coapounda protected aatchaiicka froa aarine borera for a 
long time, but mercury coapounda, organic dye!, organic 
insecticide!, ailver salts, and aany other proposed preser- 
vative!   failed  to provide   laating  protection.     Of all  the 

N-577 - Incorporated into R-379 

N-578 
Analyala of a Tiaber Pier aa Loaded During a High Level 
Stone, Dec 1964, W. J. Tudor, AD611408 

The intent of thia report ia to add to the aeager 
knowledge of the effecta on a pier expoaed to atona-exclted 
winda, wavea, currents, and floating debrla. Aa analyai! ia 
aade of a tiaber pier loaded to daaage during a high level 
storm, specifically, the municipal fiahing pier at Ventnor, 
N. J., during the storm of 5-9 Mar 1962. Thia analyiia 
include! the reaponee of a typical pier bent to atatlc 
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Ia«lin|, to «yiiMir lo«dtB( indmrJ by .olli.ion »i.h float- 
Ill dckrtt or tkf iton* wind, iMV*t, «n.l rutrrnt« It it 
conrludod tkat •itmlixnl daaog* could (uv» r*iultrd froa 
rollldoa vltk iuii»oi-ilriv»n fl»<liii| d*brl« (• Ui|r (t»*! 
ttak) but not by tkt itota oovtroiiarat ii»ell Xh» high 
»tor «•• h»li>« dork lovol for tkio atom, •n.l i^tortant 
•avoa broko ahorovard of tk* daaagod pirt  bonta. 

Uy*rod Pavtatnt Iiivoatt|attona - Toat  Proroduroa, Nar  1464, 
J.  Miolian, MMOOill 

Th» NCtL Mrkaolcal aukgrad« ta a dovtc« «hlrk alau- 
latoa tk* actlou of a natural aukgrad«. Thii apparatua la 
Intoadod for ua» la rvaluatlag aalorlala for alrfiold pavo- 
■out rouatrurtlon Thf adoption of a (»at prorodur« la a 
prollalnary atop In tko «««luatioa of all typoa of alrflold 
pavcaoat aatorlala ualng Ik» aorkanlral aubgrado and tko 
roncopta of tk» lay»r»d pa*oa»nt d»atgn a»tbod aa pr»a»ntrd 
by Doaald N.  lumtattr. 

N-MO 
Ckaalral   CUamng   Natarlala   and   Pror»aa»a,   Nar   1464,   C. 
Saturalno, AIHW160 

Sanitary rUanlng rkfalrala and aotkoda ua»d by tk» 
Navy, otk»r gov»nia»nt ag»nri»a, and roaaorrlal organlia- 
tlona writ aurv»y»d to dlaronr aoana of laprovlng tk» 
»ff»rU**k*aa of WDOCRS aanltary rloamag prograa«. It vaa 
found that rurront lur»au aotkoda In tbla flold dlff»r froa 
rurr»nt gfncral prartlraa by not Including ua» of aultl- 
purpoa» d»t»rg»nt-aanltla»ra. 

R-MI 
Barrlar   Syataaa   for   In-Plac»   Woodon   Piling,   Nar   1464,   T. 
Ro«, AM40344 

Thia r»port pr»a»nta tk» actkoda pr»a»ntly in ua» for 
tk» application of barrlor ayataaa to inrroaa» tk» a»rvic» 
lif» of wood»« piling wkicb baa bo«n attackod by aarm» 
borara. 

N-SI3 
T»l»viaion and Pbotograpbic Syatoa lor D*y»lopa»nt of Undor- 
aoa    Illuamadon   T»rluiiqu«a,    Nar    1464,    R.    D.    Hitchcock, 
AD4403S0 

Tbla roporl d»acrib»a an und»ra»a obafrvation ayatoa 
whlck uafa cloaod-circuil t«l»vlalon aonitortd at tk» 
aurfac». Dctaila ar» given on tk» control conaol», tk» 
winch for th» »Uctrical cabl», and tb» aubMraibl» unit 
which la a apr»ad-U atructur», conlalning a Vidlcon Ml«* 
viaion caaora, a »S-aa atill caavra, and light aourcoa for 
both caaoraa. Th» ayataa waa ro«atruct»d und»r contract and 
d«alga»d for ua» at d»ptha to 1,000 f»»t, for th» purpoa» of 
dovoloping laprov»d t»rhniqu»a of und»ra*a illuainatlon and 
toUvltwing In coanaction with harbor and d«»p-oc*an atruc- 
tur»a and conatructlon oporatlona. A froqufney and tia»- 
aultiploning talaaatry ayataa ta ua»d for controlling and 
aonitoring   apocific    function!    in    tb*    aubawraibl»    unit. 

R*MS 
Analyala    of   Wood-PrrarrvatIV»I    In    Enpoard    Toat    Panola, 
undatad,  R. V.  Driako, N.  Ho.haan. AM00S6.S 

Woodon panola pr»aaur»-iapr»ga*t»d with cr*oaot« ot 
70/30 cr«oaot*-coal tar aolution had h»»n cipoaod for 2, 4, 
or * y»ari la a auhaorgtd aarinc »nvironaont in a atudy 
conductod by tb» Ongon Stat» Univ*raity Foroat Roaaarch 
Laboratory. Th»«» panola war» citractod with aolvont to 
datomln* th* aaounta of prtaorvatlv* roaainlog, and th* 
•ntracta w*r* aaalyud to d*torain* any chaairal changaa 
that had ocrurrfd to th* pr*aarvatlv»a. th» analytical data 
obtained ar* pr*a*at*d in a i*ri*a of tibia*. 

N-}M     K»liiu»d aa a l*tt*r r*port 

■•SM 
Static  and Dynaalc  Shvar  Strangth of Dry Sand, Apr  1464, R 
L.  Lytlon,  C.  R.  Mit»,  AD6003S6 

Th» t»ata roportod h»r» w*r» aad» to d»lrrain» th» 
atrangth prop»rtl*a of a apacific aand ua»d in larg» i|uanti- 
tl»a for dynaaic aoil-atructut» intfraction »■p»ra»nt» and 
dynaalc boarlng capacity »«p»ria»nta at Nill An«th»r 
purpoa» waa to diacloa» th* »tint of loading rat» on th» 
ahaar atr»ngth of dry aand Raaulta w»r» lound to h» aiai- 
lar to thoa» obtainrd by otbar r»a»arihrra, i.r., loading 
rat» haa Iittl» »fffel upon th» ahaar atrangth ol dry aand 
Cobaalon ol th» aand waa a*ro. Static angl» ol f rut ion waa 
44.0 d»g and dynaatt angl» ol fnrtion waa 43.1 d»g 
Auailiary t»ata r*v*al»d th» »ff»cta on dynaau angl» ot 
friction of aaall aaounta of abaorbod aonlurr, grain aw» 
aagragation, and gram ahap». 

N-5S6 
Anticlpatod Problfaa and Pr»Iiainary (valuationa ol Fquip- 
a»nt to b» Ua»d in Prot»<tlv» Sb»lt»ra, Nov 1464, R N 
Clalar,  AD4JI464 

Thia raport highlighta a prallamary atudy on tk» 
anticipatrd prabl»aa aaaociatod with th» ua» ol alandard, 
raadlly availabl» »i)ulpa»nt which aay b» ui»d in prot»ctiv» 
ah»lt»ra. Th» »i)uipa»nl und»r atudy conaiata of g»n»ratora, 
air condition»ra, air bIow*ra, air liltara, lighting II«- 
turaa, chaaical toilata, and wat»r puapa Th» problraa that 
n»»d furth»r lnv»atIgatIon and/or taating appaar to b» 
»(|ulpa»nt ahocfc tolaranc», lb» ov»rpr»iaurr »fl»ct on op»r- 
atlig »ngin»a, »qulpa*nt cooling, and »qulpa»nl aalntananc». 
Othfr problaaa includ* tb» poaaibl» contaamation ol ■h»lt»r 
ataoaphrr* witli taste gaa»a g»n»rat»d by th» »quiparnt, 
»qulpaant fir» haiarda, radio nola», and audlblr nola» that 
aay b» g*nrral»d by th» »<|uipa»nt Suggratrd approach»a to 
th» aolution of th»a» probI»aa ar» diacuaaad, and a g»n»ral 
»valuation of  »quipaiant   la giv»n  in  tabular  fora. 

■-MJ 
Plan»»r Polar Strucluroa traction ol Portabl» Naintananc» 
Sh»lt»r,   Nay   1464,   R.   W.   Hanaan,   C.   K.   Sharwood,  AD60I373 

Ni'M, haa d»v»lop«d a ah»lt»r lor th» aamtananc» and 
rapalr of conatructlon and otbar »quipa»nt in plan»»r polar 
caapa. Th» ah»lt»r, which ta 20 by 24 f»»t, will accoaaMi- 
dat» »quipa»nt aa larg» aa a alandard alaa 4 tractor. It 
conaiata of a ahid-aoi'n'»d aluamua fraa» ol knock-down 
conatructlon and a canvaa covar. Arc»aaoriaa includ» a 
gantryaountad, 2-ton travaling hoiat, an »l»itricil 
harnaaa, and a paraonn»! aid» »ntry An I- by 20-loot 
•kid-aounl»d wanlgan outflttad with toola and ahop aquiparnt 
haa b»«n d»v»lop»d aa a coapmion itaa for th» ahaltrr. It 
la callrd an »quipa»nt-r»pair wanlgan Thia tachmcal not» 
provldoa a guid» lor »r»ctlng and utliiun» 'hr aballar and 
th» wanlgan. 

A data! I daacription of th» portabl» aalotanamr 
aballar la givan in NCIL tachntcal raport R-3W, and a 
datall daacription ol th* NCEL faaily of wanlgan« i« givan 
in NCIL tacLnical r*port R-.304. 

N-SSI RIV 
T»«t   Proc»dur»a   for   Prolactiv»   Sh»lt»r«,   Nar   146},   W.    R 
N»hU»n,   WKfOV.« 

Protoctiv» ah»lt»ra auat b» ailntainad in good condi- 
tion to lunction proporly wh»n r»quir»d. Thi« r»port liata 
aquipaant that abould b* chackad annually or aora oftan to 
»naur» that abaltara can oparat» aa daaignad. Procaduraa 
for tailing «»varil ipcctil it*M of ah»lt*r »quiparnt ara 
alao givan. 

N-JI4 
Saaiaapirical    Poraula    (or    Diff»r»ntial    Doa»   Albado    for 
Naulrona on Conrrat*, Mat   1464,  Y.  T.   Song, AD60O6S4 

A laaivaplricil forauli in d»v»lop»d which yirlda 
valua« for th* diff*r*ntiil doi* libido of noutron« on 
iomr»t». Neutron« of tncidont *n*rgt*i 0.1, 0.2), 0.S, I, 
2,   3,   i,   md   14 MtV  ar*   conald»r»d.     Raault«   «how that   a 
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onr-pamrlri laraula |ivc« »Iiattrtury jgirrumi with 
hontr Carlo caUulat ion> A tiaplr analytii' fora alao |ivra 
aal talat lory rraulta rairpl   in  lok pnrrgy  rt|laM. 

Kllr.l    ul    Ui'raaoima   on   Lianona,   Apr    I4»4,   H     Hochaan, 
MMUM 

A iuraory raaaination of ihr pt(i*i'ta ol Lh«ar vibra 
liana on Ihr tttl aniaal, Lianona t rtpunclata. at Iwi 
Irrijurniy rangra rrvralrd thai (a^ Ihr trat aniaul« «rr« 
ktllrJ in thr 40 kr rangr whrn thry vrtr rloar to the trana- 
tluin, I ( , at high rnrrgy Irvrla and (b) thr 1*0*00 kr 
rangr, wh><ar hall »avrlrn|th waa o( Ihr aaa» ordrr ol aufni- 
ludr aa thr trat aniaal, waa mth Iraa rflrctivr Thr ratr 
ol loaa ol rlfri'livrnraa vith diatanir Iroa Ihr Iranadiurr, 
rvrn at 40 kc, waa ao grral that Ihr uar ol ullraaonii-a to 
control aannr hoirra would iri|uirr trrarndoua aaounta ol 
powri and kould hr unrronoaiial whrn coaparrd with othrr 
•rthoda of »<ad prrarrval i.in 

■•Stl 
Archint in Soil Dur lo thr Drllntion of a Rigid Moriaoiital 
Strip, Ort 1464, C, V Chrlapati, AIMSnOh 

A aludy ia aadr ol thr aaounl ol anhing drvrloprd in 
an idral aoil of finilr depth dur lo thr drllntion ol a 
rigid horlaontal atrip or hair when thr aoil ia aubjntrd to 
high atatir preaaurra. Solullona are obtained ualng Ihr 
rijuattana ol plane atrain In the fora of an infinite aenea. 
A Hindu ion ia lapoaed that the net preaaure on thr haar 
lannot br trnailr. It ia ahown that anhing in thia iaar la 
a function of thr paraaetera l/H, PH/Dt, and mi, where .'H la 
the width ol Ihe baae, K ia the depth of aoil, P ia the 
preaaure on the baae with no deflection, D la Ihe aaount of 
diaplareaent, C ia the aodulua ol elaattrlty, and Nil la 
Poiaaon'a Ratio ol the Mil, The lira! ai» teraa in the 
aenea are evaluated ualng a digital coaqiuter lor a wide 
range ol paraaetera The accurary ol the linal aulution ia 
ahown to tie quite adequate. Crapha are preaenled ahowing 
Ihe preaaure diatnbution on the baae and the aaount ol 
arching ovei the baae, and an eaaaple ia given to deaon- 
atrate the uae ol theae plota. 

Airfield Paveaent Evaluation, U. S. Hanne Corpa Air 
Station, Kl Toro, California, Apr 14»4, R. J. Lowe, A0442401 

The evaluation ol the U. S. Hanne Corpa Air Station, 
El Toro, California, ia preaenled with aafe aaaiaua groaa 
load capacitira of the runwaya, taaiwaya and parking aprona 
for aingle, dual and dual tandea, wheel aaaeably aircraft aa 
coaputed froa the evaluation leata. Inforaation ia alao 
included covering the conatruction and aalntenance hiatory 
and the current aircraft traffic. The reaulta of Ihe evalu- 
ation ahow that only a few of the paveaenta are being over- 
loaded repeatedly by aoae of Ihe aircraft preaently aaaigned 
to the air atatlon. 

11-593 
Effect  of  Jet-Engine Eihauata  on Ilaat Fencea, Nay  1464, H. 
Toaita, A0440S00 

Irl-iapingrarnt teata were conducted on itandard and 
aodtfled IUD0CKS blaal fencea and on Lynnco (-1 4HAB-; blaat 
fence. Teaperaturea, preaaurea and frequenciea of vibration 
were aeaaured, and aolion picturea of the diaperaion and 
deflection of the eihauat intercepted by the atandard 
RUDUCKS fence and Lynnco fence were taken. Only frequenciea 
of vibration were aeaaured on 'he aodified fence. A recoa- 
aendation ia given lo review the deaign of the atandard 
BUDOCKS fence and incorporate vanea which are aore effective 
in deflecting the eahauat gaaca and leaa auaceptible to 
vibration in the reaonant range. Recoaaendation la alao 
given to periodically inapect the Lynnco Ilaat Fence at 
NCAS, El Toro. 

Snow   Noveaent    Litrraturr   Rrvirw,   Nay   1464,   N.   S,   Stehle, 
'.Dhoo mo 

Polar areaa are plagued with drifting IIIO«, with 
rr>ulting probteaa in loglatica and aamtenance. A litera- 
ture aearch on preaent knowledge of drift and drift control 
•howa thai laboratory teata on the phyalca of «now aoveaent 
ahuuld he conduclrd uaing anow and aalerial aiaulating snow 
for acalr aodel aludiea. Theae teata then would .illow 
lurthrr knowledge of drifting anow aore quickly than ian be 
obtained by field obaervalion alone. However, the labora- 
tory atudira uual be coupled with field teata in order to 
eatabliah  their validity. 

Polar   knginrrnng   and   Conalruction       1463   Obaervationa    of 
llrrrnland ItntlMW,  Nay   1464,  R.   C.  Coffin,  AMAOiOl 

An Ni'rl rnginrer viailed three atationa in Greenlaad 
during the lall of 1463 01 the atationa viailrd, Caap Tut', 
ia locatrd. on glacial aorainr at thr rdge of the ice cap. 
I'aap Century ind [)yr II arr both aituated on the perennial 
ice cap leap crntury n a aubaurfacr facility, while Dye 
II ia an elevated, cuapuaile atructure. Obaervationa of the 
lonatruction technlqueK eaployrd arr reported. Soae of the 
unique trcbmcal featurea and problea areaa of the atationa 
are alao dracribrd. 

Polar Structurra      Sprcif uat lona  for thr NCEL Wamgana,  Jun 
1464,  G    I,   Shrrwood,  ADbOIJll 

A taaily ol wamgana waa developed to provide portable 
ahrttna for uar in polar regiona. Theae wanigana are of 
two typea.- aled wanigana aounted on cargo aleda for trail 
uar, portablr caap wanigana built with a akid ayatea for 
lialtrd aoveaent around a caap or work area. All of the 
wanigana arr 20 feet long and I fret high. Both typea arc 
aadr in atandard S-foot widtha for aaaeabled air ahipaent, 
and in eatra-widr 10-foot widtha for fleaibility in interior 
arrangeaent. Standard acceaaoriea for the wanigana are, a 
heating and ventilating ayatea, an electrical harneaa, and a 
aide-aounted luel tank. Thia technical note containa the 
apecif icat lona for the NCEL wanigana preaenled in Technical 
Report  R-304. 

N-i47 
Inveatigation of New Concepta for Collective Protection,  Jun 
1464,  N.  Oldaon,  W.  Nehlapn,  Al)60lB47 

Thr fraaibility of vanoua filtration and aorbtion 
proceaaea for uae in collective protectora waa atudied with 
a view to reducing the overall coat of collective protec- 
tion. Reporta on electroatatic precipitation, venturi 
acrubbera, catalytic »nutation, fluidixed beda, and other 
techniquea were reviewed. It ia concluded that pleated 
paper and charcoal filtere atill offer the Boat advantagea 
In aiapllcity, reliability, durability, and coat, and that 
no new techniquea or aateiiata offer an iaproveaent in 
overall effectiveneaa. 

N-548 
Deteramation of Daaping Comtanta for a Dry Friction- 
Viacoua Daaped Oacillator, Aug 1464, D. A. Dadeppo, AD44502B 

The aethod ol leaat aquarea ia applied to the problea 
of analyiing a decay record to deteraine the daafing con- 
atanta for a dry friction-viacoua daaped, aingle-degree-of- 
frrrdoa ayatea. Solution of the aet of nonlinear equationa 
which yield the conatanta ia obtained by applying the 
Newton-Raphaon aethod of iteration. Saaple calculation! 
ahow that the aethod ia not well-auited for aanual coaputa- 
tlon. A prograa ia preaenled for calculating the daaping 
conatanta by aeana of a digital coaputer. 
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Iv«lu«tlon at High MirnjUi Sttcl Bolti •■ ■ F«st*n*r an 
Panloaa Slrurturn, Jun IH4, J. J. Tr*lf«lt«, AM42073 

UttUuttaa a( t HHrnn that would (ivr rfaionablr 
«••uraocr af Mintataln| a aound rannrction an pontaan 
•iiuttuin would ufftr an advanta|r ovar prrarnt (aatencra. 
Huh «tranfth alatl bolta, inatallad uaing the turn-o(-nut 
■tthod aa daacnbad tn apacifIratlon for attuctural jolnta 
mint ASTn A-12S bolta «era evaluated aa faatenera an pon- 
toon atructurea. Teata Induate that the hl|h atrength 
atael bolt «hen properly inatalled, la auperior to the 
atandard A-6 bolt aa a (aateaer an pontoon atructurea. 

ent, Nay 1«64, J. A. 

badly 
beim 
tiae. 

the 

N-hOO 
Survetllame o( NAS Alaaeda Runway Pave 
(lahop, AObOnSt 

A hifh-iype aaphaltlc t«ncrete overlay of 
deteriorated runway at Naa Alaaeda, California, ia 
•onttored to detenaine rhangea in propertiea with 
Chan»-« in the roopreaaive atreagth af lorea taken fr 
paveaent and changea in the penetration of the aaphalt 
ceaent binder taken froa theae rorea during the firat three 
yeara fallowing canatruction are preaented Though the data 
are aoaewhat acattered, it ia apparent that the coapreaaive 
atrength ia increaaing and the penetration ia decreaaing. A 
prediction ia aade of valuea of theae quantitiea expected 7 

yeara after conatruction. 

N-600A 
Surveillance of Naa Alaaeda Runway Paveaent, Dec 1467, G. S. 
Pnniaki, AM.VS.'Ol, 

The aurveillance of Naa Alaaeda runway paveaent began 
in February 1461. Teat data obtained froa February 1461 to 
March 1464 waa coapiled and reported in TN-600 in Nay 1464. 
Thia auppleaent updatea TN-600 with additional data >btained 
froa corea taken in IV.r ihn 1464 and Septeabet 1467. 

N-600B 
Surveillance of Naa Alaaeda Runway Paveaent, Nov 146A, K. R. 
Daaara, AM438a4L 

Thia auppleaent updatea TN-oOO and 600A. 

N-601 
A Coaputer Prograa for Differential Neutron Flu« Calcula- 
tion, Aug 146«, L. h Gardner, N. F. Shoeaaker, AD444674 

A coaputer prograa ia written tor the calculation of 
differential neutron flux apectra in the high energy region. 
Thia prograa utiliaea aa input data the aaturated apecific 
activity of threahold tail detectora, the croaa aertion aa a 
function of energy for the foil'a priaury reaction, and a 
firat gueaa of the incident neutron flu« apectruav The 
prograa ia an iterative type not Spending upon the aaauap- 
tion of any particular apectrua ahape. Output data conalata 
of the differential neutron flu« energy apectrua and error 
atateaent. E«perience haa shown that thia prograa convergea 
after a few iterationa to within 10 percent of the apectrua 
given by the laat previoua iteration. 

N-602 
Pioneer Polar Structurea  Specificationa and Outfitting for 
the Portable Maintenance Shelter, Jun 1464, G. E. Sherwood, 

AD44im 
A portable aaintenance ahelter waa developed to aatiafy 

the requireaent of ahelter for aa-ntenance and repair of 
conatruction and other equipaent in pioneer polar caapa. 
The 20- by 24-foot ahelter ia a canvaa-covered aluainua 
arch-rib atructurc aounted on akida for portability. It 
include« a travelling hoiat, a peraonnel entry, and an 
electrical harneaa. Thia technical note containa the apeci- 
flcationa for the ahelter and the outfitting for the 
equlpaent-repair wanigan preaented in Technical Erport 

R-317. 

N-M3 
Evaluation of Acid Eatera, Jun 1464, A L. Scott, AD442706 

Acid eatera are aaall fiberglaaa pada lapregnated with 
an alkaline aubatanre that neutraliiea acid to prevent 
corroaion of vehicle battery terainala. They will neutral- 
i«e about a graa of battery acid, and their lite apan 
dependa on the rate of acid accuaulation at the battery 
terainal. The pad containa a cheaical indicator that lurna 
red when the pad ia neutraliied; however, thia did not prove 
to be a reliable warning that the pad auat be changed. Acid 
eatera are cleaner than the greaaea and alkaline aaphaltlc 
coapounda frequently uaed to retaid battery terainal corro- 
aion. L'le of acid eatera could extend the tiae between 
required aervirtng of aoae battery tenainala, but whether 
thia would reault tn any eronoaic advantage ia queat lonable. 

N-604 
The Engineenng Applicationa ol a Report Entitled, The 
Notiona of a Noored Conatruction Type Barge in Irregular 
Wavea and Their Influence on Conatruction Operationa, Aug 
1464, W J. Pieraon, P. Holaea, AD607213 

The lontenta ot the reference report (Kaplan and Pull, 
1462) are auaaanted. The waya that thia report can be uaed 
at three different levela of coaplexity are deacnbtd. 
Theae three waya are (a) to detenaine the behavior of the 
particular barge of the report in the particular aeawaya 
treated in the report, (b) to deteraine the behavior ol the 
particular barge of the report in aeawaya other than thoae 
treated In the report, and (c) to deteraine the behavior of 
bargea of different deaign conf igurationa in arbitrary 
aeawaya. The firat way, (a), that thia report can be uaed 
ia illuatrated by an exaaple in which pertinent data are 
extracted froa the report and diacuaaed. The other two 
waya, (b) and (c), are deacrtbed briefly. Were (h) and (r) 
developed further, their final output would be aiailar to 
that of (a) 

N-60S 
Preliainary Exaaination of Naterlala Expoaed on SIT 1-3 in 
the Deep Ocean 16,640 Feet of Depth for 123 Daya), Jun 1464, 
R. N. Reinhart, AI)60IR42 

Preliainary reaulta of corroaion of aatenala, baaed 
aolely upon viaual exaaination«, expoaed In S,640 ft of 
water in the Pacific Ocean for 123 daya ahowed .mlv a few 
caaea ol deterioration different froa thoae uaually found in 
aoving aurface aea water. The clad layera on two aluainua 
alloya corroded at a auch laater rate than noraal for aur- 
fare aea water. The lace work and underaurfacc typea ot 
attack on certain atalnleaa ateela appear to be aiailar to 
typea of attack by atagnant aurface aea water; thia could be 
attributed to low oxygen content aa well aa lack of a aig- 
niflcant aoveaent of deep aea water. Other aaleriala, both 
aetallic and non-aetallic, were not aerioualy deteriorated 
and aoae ahowed abaolutely no evidence of deterioration. 

N-b06 
Recent    Applicationa    of    Radioiaotopea,    Aug    1464,    L.    H 
Gardner, AD6062J3 

Thia technical note aiaauriaea applicatona found during 
a literature aearch which are auitable for Na"al uae. Priae 
eaphaaia haa been placed on deteraining thoae applicationa 
auitable for field applicationa. Secondary conalderation ia 
given to reaearch applicationa. Specifically excluded froa 
thia report ia the application of radioiaotopea to apace 
heating aince that aubject ia part of another taaa. During 
the literature aearch, applicationa were aought which would 
reduce roata, iaprove efficiency and quality control, and 
open new fielda for the Naval Shore Eatabliahaent. 

N-607 
Earthquake Daaage  to Anchorage Area Utilitiea, Jun 1464, J. 
N.   Stephenaon,  AD602443 

On 27 Narch, 1464 at S.36 pa, an earthquake atruck 
Anchorage with an intenaity of IX, aa aeaaured by the aodi- 
fied Nercalli acale. Between 3 and 13 April, a repreaenta- 
tive  froa NCEL viaited Anchorage and aurveyed the daaage to 
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utilitira rrtultinf It.mi thu gunt rarthquikr. Thr cot ol 
repairing Ihr <l»i|r to utilitin in thi:: iity of 48,000 
people   will    probably   range   fron   5   to   8   Billion   dollan. 

N-608 
Ire     Construction      Specifiration>     lor     th*     Hobile     Punp 
Wamgan, Sep   111.*,  C.   K    Sherwood,  AU'.'.KM'i 

A puaip wamgan waa developed for uae in confined flood- 
ing operation!. The packaged unit it an NCEL entra wide 
caap wamgan outfitted with all required puaipmg equipaent. 
Thu wamgan is 10 ft x 20 ft, and ia akid-aounted for 
■oveaent around a work area. Outfitting include! a dieiel- 
dnven itattonary puaip, two hand-carry aubaeraible puaipa, 
hose and fittings, storage racks, two portable electrical 
generators, and floodlights. This technical note contains 
the specifications for the puap wamgan presented in 
Technical Keport R-J39. 

N-609 
Polar Transportation Equipavnt Tests on a Model 4 VL 
Trackaaster, Jun Wt.4, N. £. Pierce, E. H. Moser, A04<<1970 

A '-passenger inodrl 4 VL Tnikaasler was tested on hard 
snow, sea ice, tundra, peraafrost, sand and gravel in the 
Point Barrow, Alaska, area between January 1960 and October 
1962. In 360 hr of testing, the vehicle was used interait- 
tently to haul passengers and 'ow an aray weasel sled loaded 
with one-ton of cargo. During the tests, it was found that 
saall grousers on the track cleats laproved turning charac- 
teriatics on hard snow and saooth sea ice. It was also 
found that soae aerhamcal redesign was required to iaprove 
reliability and ruggedness for all season use in polar 
areas. It was concluded that the trackaaster appears 
proaising aa a general purpoae vehicle for transporting 
personnel and light cargo in polar regions. 

N-610 

Snow Transport Equipaent - Tractor-Mounted Snow-Plow Tests, 
Jun 1964, ft.   W. Hansen, A0442074 

During the s'iaaer season of Deep Freeze 63, tests were 
aade with a tractor-aounted snowplow to deteraine its suita- 
bility for clearing drift in a surface caap on snow and for 
transporting construction fill snow. The tests were aade at 
the NCEL caap on the Ross Ice Shelf near McMurdo Station, 
Antarctica, in air teaperatures ranging between ISF and 30F. 
Mechanical perforaance of the tractor-plow unit was satis- 
factory except for high aortality of the auger shear bolts. 
It was concluded that the investigation on the transport of 
construction fill snow with a snowplow should be continued 
using the ski-aounted, towed-type snowplow carrier concept 
developed during the Deep Freeze 63 tests. 

N-612 
Review of furnishings for Polar Caaps, Jun 1964, C. E. 
Sherwood, AD60I893 

A aurvey was conducted to deteraine availability of 
auitable furnit're and floor covering for outfitting polar 
caaps. It was deterained that lightweight, coapact, durable 
furniture which it both corfortable and attractive is avail- 
able through coaaercial sources. Interlocking floor tiles 
which require no aastic for installation and yet are quite 
serviceable, are alto coaaercially available. It was con- 
cluded that cosssercially available furnishings have aany 
desirable features which cannot be obtained froa standard 
Navy sources; therefore, outfitting for polar caaps should 
not be liaited to standard Navy sources. 

N-613 
Devices for Measuring Internal Strains in Hardened Concrete, 
Jun 1964, W. R. Loraan, AD445892 

Describes the results obtained with two McCarthy-type 
electric-resistance strain gages eabedded in concrete. A 
study of the technical literature dealing with eabeddable 
devices shows that the following four typet are worthy of 
further investigation: the Carlson ainiature elastic-wire 
strain aeter, the Baldwin brass-foil-envelope (Valore type) 
electric-resistance strain gage, the Tokyo plastic encap- 
sulated electric-resistance strain gage, and the Deakin 
Phillips (Potocki type) electro-acoustic strain gage. 

N-614 
Polar Structures - Design Concept for a Heavy Equipaent 
Field Repair Shelter, Jul 1964, C. E. Sherwood, E. H. Moser, 
AD602932 

This technical note presents the concept and deaign of 
a one/two atall repair ahelter for the atintenance and 
repair of equipaent up to size 6 snow tractors. A canvas- 
covered, arch-fraaed structure with steel aeabers waa used 
for the design. The shop area wat located adjacent to the 
repair areas for convenience and efficiency, and the entire 
shelter was aounted on skids for portability. The one-stall 
ahelter and its outfitting will cost about $29,000; it will 
weigh about 30,1)00 lb packaged for sbipaent. This cost is 
about 10 percent aore and the weight is about 30 percent 
aore than the portable aaintenance shelter and its shop 
wanigan. The two-stall shelter and its outfitting will cost 
about $37,400; it will weigh about 41,400 lb packaged for 
sbipaent. This cost is about 20 percent less and the weight 
is about 30 percent less than the teaporary aaintenance 
shelter. It is concluded that a prototype of the heavy- 
equipaent field repair shelter should be evaluated at an 
outlying work center or construction project at an exiating 
polar station. 

N-611 

Cheaical  Cleaning Materials and Processes  for BUDOCKS 
Requireaents,  Jul  1964,  C.  Saturnino,  W.  K.  Nehlsen, 
AD4432S7 

This technical note contains inforaation on cheaical 
cleaning materials and aethods obtained froa governaent and 
coaaercial practice to iaprove the Naval Shore Establishment 
cleaning program. Current BUDOCKS field cleaning practices 
are outlined and coapared with the current technologies in 
this field. 

Practices can be achieved by furthei studies of 
detergent-tanitizers and alkaline spray cleaning. It is 
recoaaended that expanded BUDOCKS aanuals on sanitary clean- 
ing and on cheaical cleaning be prepared, and that a con- 
tinuing program of collection and ditseaination inforaation 
be established in conjunction with an existing governaent 
laboratory engaged in cleaning research. 

N-615 
Polar Structures - Specifications and Outfitting for a 
Heavy-Equipaent Field Repair Shelter, Jul 1964, C. E. 
Sherwood, AD442273 

A heavy-equipment field repair shelter was developed to 
satisfy the requireaent of shelter for aaintenance and 
repair of construction equipaent up to size 6 snow tractors 
in reaote work centers at established polar stations. The 
shelter is constructed of steel arch ribs with a canvas 
cover. The batic shelter is 28 by .4 ft with a 12- by 28-fi 
shop at one end. An expansion unit can be added to the shop 
end to fora a second repair stall. Outfitting for the 
shelter includes a 4-ton traveling hoist, an electrical 
harness, an overhead forced-air heater, shop equipaent and 
tools. This technical note contains the specifications and 
outfitting for the shelter described in NCEL Technical Note 
N-614. 
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N-616 
On-Sit» IvtliMtioa of No lr*«k (Uninterruptible) fovrr 
Supply Stf - U. S. Nival Coaaualcctioo Sutloa (San 
rrancnco), Routh and Ready Island, Stockton, California, 
Jun If«4, I. Ciorgi, «0*43971 

Aa on-sit* •valuation of two no-break power aupply aeta 
conaiatini of a Botor-iourator, flywheel, electrical coup- 
linR, and dieael entioe vaa «ade to deteraine the perlor- 
aanco and »liability of theae aota under actual operating 
conditions. A description of the sets, acthod of operation, 
performance characteristics, aalfunctiona or failures, and 
recoasended laprovesents ere presented. 

11-617 
Probleas Pertinent to Lowering and Raising Loads in the 
Ocean, Jus 1964, J. T. O'Brien, J. W. Naclsaac, AIMU104 

A survey of literature and speciallets iadicatea there 
ia need for RDTU in deep ocean load lifting techniques to 
provide (1) laproved load handling lines of higher strength 
and durability; (2) iaproved winches with higher speeds snd 
storage cspacltieai (3) iaproved eaplsceaent techniques; (4) 
better knowledge of the dynaaic loadings induced ia the loed 
bearing lines, particularly by wave action; (5) iaproved 
load recovery techniques, especially when ocean bot to« gook 
ia preaent. 

11-6 IS 
Feasibility Study of Pontoon Barge Water Jet Propulsion and 
Steerage, Jun 1964, B. H. Bryner, AD602933 

The resulta of the study indicate that a water Jet 
propulsion systea can be built wheb will have perfonaance 
cheracterlatics equivalent to those of the aodel 06DH 
propeller unit while operating ia deep water. Such a systea 
will be superior to the 06DH unit in surf operations because 
the water Jet syatea haa few operational probleaa in the 
aurf lone. This Iaproved performance cerries with it a 
penalty in the higher power requirement and fuel consump- 
tion. Adequate power units sre available, but no auitable 
coaaerciel pump caa be obtained as a shelf item. Fabrica- 
tion of a pump with the necessary operetional characteris- 
tics i* within the preaent stste-of-the-art. 

N-619 
Preliminary Tests of the Stepheason Vslve - 2nd Report, Jul 
1964, J. H Stepheason, 40444483 

The Stepheasoa Blsst Vslve consists esseatially of a 
resilient aedis in a ateel tube or other blast-reslatant 
container. To study the capsbility of the valve, numerous 
tests were made on different resilient media with respect to 
their resistance to air flow, blaat attenuation and duat 
arreatance. The moat successful aedis wa* a conbination of 
nonporous polyurethane cylinders (1-3/4-in. disa x 1-ln. 
long) snd cylinders of the ssae aaterial and site with s 
porosity of 20 pores per inch. The ratio waa 1/1 and the 
depth 12 inches. The sir flow wss 103 cfa through an 8-inch 
tube, or about 300 cfa per sq ft, with en air resisteace of 
1-in. water. When subjected to sn overpressure of 76 pel 
with s duration of 2 sec, the initisl impulse ia the surge 
chamber was 0.25 lb-sec/sq in. The performance of the 
media as a prefilter was excellent. A problea in the use of 
the aedis ss tested wss its tendency to remain in a aeai- 
coapressed condition after being auhjected to a high over- 
pressure. The cylinders sppesred to be too Isrge for the 
8-ia. diaa tube. Hore preliainsry work is required before a 
deaign ran be finalized. 

N-620 
Airfield Paveaent Evaluation - USHCAS Yiaaa, Ariiona, Jun 
1964, R. J. Lowe, V. R. Chsaberlin, A044432S 

The evaluation of the U. S. Harlot: Corps Air Station, 
Tuaa, AZ, is presented with the sllowable (ross load capa- 
cities of the runwsys, tsxiwsys, snd perking spront for 
single, dual, and dual taadaa wheel sssembly sircrsft ss 
computed froa the evaluation teats. Information la alao 
included on the construction history, cliaatic data, and 

current aircraft traffic. Results of field snd Isborstory 
tests on the psveaent and aubaurface materials are included 
in the tablea. The reaulta of the evaluation ahow that only 
the old portion of the operationa parking apron is being 
overloaded by ailitary aircraft at the air atation. 

■•ill 
Power Systea Trsnslenti snd s Power Trsnslent Slaulator, Jul 
1964, H. H. Kajihare, A)6O3420 

This note suaaariies the work conducted on the power 
line transient snalyaia and a power ayatea tranaient aiau- 
Istor, portions of the high-grsde electrlcsl power task. 
The reaulta of the literature atudy on tranaients in power 
aysteas are preaented. The aethoda currently available and 
employed by the Navy to protect againat power parameter 
transitory excursions existent In rsw coaaercisl power sre 
reviewed. Results of field aessureaents are preaented. 
Prelialnary operational apecificationa for a power tranaient 
simulator are outlined. The simulslor is currently under 
development snd is expected to becoae available by July, 
1965. 

N-622 
Tsunami Damage at Xodlak, Alaska, and Crescent City, 
California, Froa Alaskan Esrthquske of 27 Her 1964, Nov 
1964, W. J. Tudor, A0455763 

A survey of water wave daaage to waterfront facilities 
at Kodiak, Alasks, and Crescent City, California, aade about 
one week after the 27 Har 1964 Alaakaa earthquake of about 
8.3 Richter scsle, ladlcstes light to anderste dsaage froa 4 
to 10-ft inundation and heavy daaage froa impact by wave- 
driven ahlpa and debria. The series of six seismic ses 
wavea at Kodiak had crests rsnging froa 15 to 24 ft sbove 
NUW snd periods varying froa 27 to 90 ain. The largeat 
wave at Crescent City resched 21 ft sbove NUW snd hsd s 
period of 55 ain. It is concluded that at Kodiak and 
Creacent City, piera with moored ships hsd decking dsaaged, 
piera with adequate deck-pile connectiona did not have 
decking uplifted. Fiahlng boata moored in harbor were 
damaged by breakaways, grounding, snd sinking. Single- 
story, light-frame structures did not survive well; multi- 
story buildings demonstrated good resistance. Powerplsnts, 
coanuiicstion lines, equipaent snd vehicles hsd functional 
failure when submerged. Reconstruction of all low-lying 
aectlona of cities and ports should consider defense sgslnst 
tsuaaal. 

N-623 
Tests of s Notion Pickup of the Infrsred Type, Get 1964, F. 
E. Nelson, 40611419 

Tests were conducted in the Laboratory of a developaent 
aodel of s motion pickup using sn infrs-red source (light 
bulb) ss the motion sensor. Tests indlcste tbst with sn 
object oscillating at frequenciea of froa 0.50 to 0.22 
cycles/sec snd st double amplitudes of 0.2 to 0.5 in. at 
source-to-plckup distance of 10 to 20 ft, that the average 
of the double amplitudes es aessured by the pickup is about 
0.99 of the actual. It it concluded that such s pickup is 
suitsble for the aeaaurement of weter level vsriatiooa in 
the ocean. Coat and tiae for conttructlon of a prototype 
pickup capable of adequately aeaauring water level varia- 
tioaa in the ocean st distances up to 1,500 ft ia estimated 
at 1 yr and $15,000. 

N-624 
Glow Ignition of Wooda Caused by High Thermal Radiation - 
Ponderoea Pine, Aug 1964, F. W. Brown, III, 40450941 

The limits for glow ignition of Pondeross Pine hsve 
been aessured ss function of thermal irradlance and tiae for 
thick (1/2-ln.) wood samples contsining froa 3 to 100 per- 
cent moisture by weight. 

N-60 
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1 

»-WS 
PolrntiodynMii'   Invefligalion  ol   Iht Corrosiün  ut   Iron.  Svp 
llf.-,  H.  A.   Portr,   AIU'.OJ.'I 

rhr anodic polaniation ut irun in «ulfuric acid waa 
lavratigatrd by thr potrutludynaaK Bfthod. Polanaalion 
waa pcrforatd with an rlactronii polrntioatal which vaa 
|iro(raaB*d by a aymhronoua aotor Thr »dcita o| potraCial 
travrrar ratr and direction, and rlrttrodr prp-trratavnl arr 
diacuaafd. 

H-b2b 
Dfatgn    Paraartrta    lor    Two-Layrrrd   Pavrarnt    Syatraa,    Au| 
1964,  J.   NirUon,   Ai),-"..'K 

Thia report preaenta the valura ul the aodulua ol 
elaatinty and Poiaaon . ratio obtained (or three baae 
■ateriala uaed in airfii Id paveaent tonatrurtion. Theae 
baaea were conalrurted of aand, aelect baae, and iruahrd 
rock. Each baae waa prepared to tora a two-layered ayate« 
with an artldcial aubgrade. The Burluaiater layered pavr- 
•ent theory waa uaed to interpret the teat rreulta. Valuea 
for Poiaaon'a ratio ranged troa 0..10 to o ('i The Moduli of 
elaaticity varied 11 .•• 6,b00 to IS,400 pai. 

11-627 
Analyaia of Two-Layered Paveaent Syaleaw, Aug 1466, J. 
Nielaen, AD448A73 

Thia report prearnta in detail the arthod of analyaia 
uaed to interpret plate bearing teat data uamg the 
Buraiater layered paveaent theory. The aethud la applicable 
to the analyaia of any two-layered paveaent ayatea. 

N-621 
Budget Preparation and Allocation of Maintenance Funda, Sep 
1964, H. L. Eaton, J. A. South, A0449aia 

Thia technical note aeta down a siaple (oraula (or uae 
by BUDOCKS to coapute a deairable annual budget for Public 
Worha aamtenance. It alao aeta down a aiaple (oraula for 
allocation of funda received by BUDOCKS, to the varioua 
field engineering officea (FEO), and to the varioua activi- 
tiea in each FEO. It pointa out the laportant neceaaity of 
auppleaenting budget and allocation coaputationa with aound 
inapectlon and aanageaent pnnciplea to aaaure efficient uae 
of funda expended. 

N-629 
Study  of  400  Cycle   Power  Uae by Naval Shore Facilitiea,  Aug 
1964,  S.   L.   Wooten,  AD449374 

Thia report preaenta inforaation on the generation, 
tranaaiaaion, diatnbution and econoaic fartora involved 
with high frequency electrical power. The report alao 
covera frequency converaion froa one frequency to another in 
connection with (luoreacent lighting, high apeed electrical 
aotora and equipaent. 

N-63a 
Noncontoraame of Navy Painta to Specificatioaa. Aug 1964, 
J. B. Crilly, AI)4i39B9 

Ha ' painta froa Navy atork fail to aeet apecification 
requireaenta. Data on painta analyzed at Nare laland Naval 
Shipyard over the laat 6 yr are preaented. Well over half 
the painta aubaitted for preliainary analyaea at NCEL weir 
found to fail teata for weight per gallon, viacoaity, total 
aolida, or pigaent content. 

laudea wheel aaaeably aircraft. Inforaation la alao in- 
cluded on the conatruction hiatory, cliaatic data, and 
current aircraft tra((ic. Reaulta of field and laboratory 
teata on the paveaent and aubaurface aatenala are included 
in the tablea The reaulta of the evaluation ahow that the 
runway, the connecting laxiway, and the parking apron are 
being overloaded by both the C-119 and KC-130 aircraft. 

N-632 
A Linear Prograaaimg Scheduling Nodel, Aug 1964, A. G. 
Atpeltia, AD44n36 

Thr problea of achedulmg aeveral projecta each o( 
whoae coapletion requirea a known length o( t lae and known 
aaounta o( di((erent typea ol akilled aanpower prr unit o( 
ttae la conaidered. It la aaauavd that the atarting datea 
(or each project aay vary between given liaita and that the 
availabilitiea o( aanpower per each unit o( tiae are known. 
A linear prograaaiing aodel la conatructed which generaliaca 
other known aodela. A coaputation trchmque la piopoaed and 
a aaall eaaapU la analyied. 

N-633 
Ground Rod Hrlr.lt      Keaulta o( Two Une-Year Teata. Urt 1964, 
A. E. Hanna, U)45S9II 

NCEL hja been inveatigating varioua aetala now in uae 
aa ground roda, and aetala which Bight be acceptable aub- 
atitutea NCEL cooperated with the National Aaaociation o( 
Corroalon Enginerra by inatalling a aenea of teat roda at 
the Laboratory. A aaaller aet waa inatalled at the Naval 
Air Station, Point Hugu, Calif., aa a ahort-tera teat. Teat 
reaulta are given for the firat group of roda froa the NCEL 
aite and for thr art froa Point Hugu. It la rrcoaaended 
thai corroaion-reaiatant iron alloya be authonxed for uae 
in grounding ayateaa. 

N-634 
Heat Diaaipation Froa Above Ground Sheltera, Sep 1964, J. H. 
Stephenaon, AD4.S0224 

Above ground atructurea which have been officially 
draignated aa fallout ahellera poar a nuaber of ventilation 
problea« which require attention to inaure that the theraal 
rnvironaenl of the protected area will be habitable. The 
varioua aateriala and configurationa of the atructurea and 
the effect of aolar radiation requirea that the heat trana- 
fer through the wall« and other aurfacea be conaidered 
aeparately To provide heat tranafer data for thoae atruc- 
turea which are of thick wall conatruction, a widely 
accepted analytical aolution w«a prograaaed for the 1620 
coaputer A ao<1i(ied paychroaetnc chart waa developed ao 
thr aenaible 'ueat (actor technique can be uaed to detetaine 
vrntilation irquireaenta (or above ground aheltera aubjected 
to unuaual c.iaaclic conditiona. 

N-635 Cancelled 

N-636 Cancelled 

N-637 - Cancelled 

N-638 - Cancelled 

N-639  Cancelled 

N-631 
Airfield Paveaent Evaluation USHCALF Caap Pendleton, 
California, Aug 1964, R. J. Lowe, W. N. Chaaberlin, A044B119 

The evaluation of the U.S. Hanne Corpa Auxiliary 
Landing Field, Caap Pendleton, ia preaented with the allow- 
able groaa load capacitle« of the runway, taxiwaya, and 
parking apron for aingle, dual, aingle tandea and dual 

N-640 
Accelerated Weathering of Painta, Aug 1964, P. J. Hearat, 
AD60»68 

The reaulta of a literature aearch on accelerated 
weathering of painta for predicting the perforaance bf 
coatinga in ataoaphrric environaenta are preaented and 
diacuiaed.  Preaent accelerated weathering teaca probably 
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Mould luve only * llaitcd wefulneii in the predictioo ut 
pcrforaince of uintenmce cojtio»». Suggeftion» for fur- 
ther iave>ti(«tioai ere prcteotod. 

N-641  - Cat el led 

N-642 - Ceocelled 

N-643 
Eye  Protective Oevicei,  Sep   196A,  W.  B.  Plua, J.  B.  Crilly, 
AMS0637 

The bioloficel effect of infrared radiation on the 
retina of the eye ia diacuaied. Experiwntal data are 
preaented on filter ayateaa recoaaended for eye protective 
(Ogtlca which will reduce the level of high intenaity ther- 
■al radiation. The filter ayateaa are ''••igned to reduce 
the infrared radiation in the beaa to a neglilible level, 
aince thia radiation doea not perfora a utei.il function 
inaofar aa viaion ia concerned. Thia Note alao contain» an 
Appendix by R. D. Hitchcock deacribiag a laboratory aethod 
for evaporating a chroaiua coating on the filter glaaa. 

N-644 
Pneuaatic   Conveying   Syatea   for   Reaoval   of   Sand  Froa  Ory- 
docka, Dec 1964, J. J. Ooaan, AD457898 

The pneuaatic conveying ayatea for reaoving aandblaat- 
ing aaterial froa drydock floora, and tranaporting it to a 
duap truck on the drydock deckt it deacribed. Soae of the 
early retulta of the "in-aervicr" teata are given. 

N-6« - Cancelled 

of cloaure indicatea that aainteoanre will be required 
within two or three yeara. The equipaent leated by Byrd 
Station in Jan 1964 included a chain aaw and guide for 
»coring the cloaure anow and toola for chipping off thia 
»now and finiahing the walla. The waate anew waa aan-hauled 
to the aain tunnel where it waa picked up and aoved outtide 
by atation equipaent. It waa concluded froa the 1964 tettt 
that a aore auitable ayatea for aaintaining the tunnel walla 
and diapoaing of the waate anow ahould be developed and 
teated. It ia planned to teat auch a tyttea at Byrd Station 
in FY-65. 

N-Ul 
A Staple Method for Calculation of Uaaaa-Ray Shielding 
Propertiea of Shelter Entrancewaya, Oct 1964, C. H. 
Huddleaton, AD4516B8 

An eapirical equation ia deacribed for calculating the 
attenuation factor for gaaaa radiation within a ducted 
entranceway into a shelter. Soae aaaple probleaa are 
worked, and a diacuaaion ia given of the accuracy of the 
foraula. 

N-652 
Application of Z-Tranafora Hethoda to Markov Chain Problem« 
With a Maintenance Example, Oct 1964, S. f. Love, AD4S0636 

Thia technical note developa an application of the 
theory of the Z-Traoafora to the problea cf finding the nth 
power of a traoaition aatrix, activated by the need of auch 
a aolution in the theory of Markov chaina. To iliuatrate 
the theory, an exaaple involving vehicle aaintenance it 
pretenled in detail. The reaulta of the exaaple aay be 
coapared with those of Philip M. Morae, "Markov Proceaaea," 
in Notea on Operations Reaearch, 1959, The Technology Preaa, 
Hattachuattta Inatitute of Technology. 

N-646 
Near-Infrared   Attenuating   fluids,   Oct   1964,   E.   Luaadaine, 
AD4S0S73 

The attenuation of near-infrared radiation by a apray 
of water dropleta with and without additive» waa ttudied 
experiaentally by varying droplet tixe and flow rate. Three 
diatinct droplet aize diatributiona were uaed; each diatri- 
bution waa teated with three different flow ratet. The data 
waa evaluated in teraa of relative effectiveneaa of a apray 
of dropleta of pure water aa coapared to water containing 
additives. The experiaental reaulta are coapared with a 
theoretical atudy of abaorption and acattering of radiation 
by large part idea. An approxiaation technique ia uaed to 
deteraine the absorptivity of water with and without addi- 
tivea. 

N-647 - Cancelled 

N-653 
NCEL   Ice   and   Snow   Laboratory,    Oct    1964,   J.    E.   Oykina, 
AD4S2209 

To provide a aeana for aore fundaaental inveatigationt 
on polar transportation, conatruction and operational prob- 
leaa, NCEL baa added an ice and anow laboratory to itt 
facilitiet at Port Hueneae, Calif. Ita principal purpoae ia 
to atudy conatruction aateriala .ncluding ice and anow for 
polar regiont, but within liaitt it ia auitable for perfor- 
aance teata on aaall iteaa of equipaent and components for 
large equipaent. The laboratory includea three intercon- 
nected environmental chaabert ranging in aize froa 8 by 27 
ft to 12 by 32 ft. Teat temperatures froa SO to -S5F can be 
maintained at an atmospheric pretaure for extended perioda 
with a ainiaua of aaintenance. Special devicea have been 
procured and developed for inveatigating ice and anow con- 
atruction, caap drift and liquid diatribution in polar 
caapt. Other» will be added aa the need ariaea. 

N-648 - Cancelled 

N-649 
Trafficability an the Ocean Floor (Conquering the Benthoa), 
Jan 196S, J. J. Bayles, AD460823 

Tbe available information on the character of the ocean 
bottoa (Benthoa) baa been correlated with that on dry land 
area» to aaaeaa potential trafficability on the ocean floor. 
Because, relatively apeaking, very little ia known about the 
ocean bottoa, there 1* an urgent need for developaent of 
vehiclea with which to continue the exploration and exploi- 
tation of thia "last frontier." 

N-6S0 
Byrd Station Snow Tunnela - Maintenance Equipaent Studiea, 
Sep 1964, C. E. Sherwood, AD449673 

Equipaent and technique» are being developed for aain- 
taining the anow tunnel wall» at Byrd Station, Antarctica, 
to prevent exceuive cloaure of the wall». The present rate 

N-6S4 
Ice Conatruction - Experiaental Submersible Electric Pump 
for Free Flooding, Nov 1964, C. R. Hoffman, AD4S1689 

Inveatigationa on leveling and thickening floating ice 
aheeta by aurface flooding at Point Barrow, Alaaka, between 
1958 and 1960, reaulted in the developaent of a free- 
flooding technique for improving relatively smooth natural 
tea ice. In thia technique, (he flood water ia diacharged 
around the pump and allowed to aeek ita own boundary. An 
elevated dieael-engine-driven pump wa» uaed to teat thi» 
technique at Point Barrow. Ita diaadvantagea reaulted in 
the developaent of an experiaental 1,600-gpm, IS-ft-head, 
16-ft-long, 16-in.-diaa., electric-actor-driven submersible 
pump for free flooding. Teat» on the experiaental pump at 
North Star Bay near Tl.ule, Greenland, ahowed that a aubaer- 
aible pump waa well auited for free flooding. It waa aiaple 
to inattll and recover, it required no priaing. and it waa 
eaay to keep ice-free during perioda of non-uae. Theae 
teata reaulted in the developaent of an improved submersible 
puap for free flooding. Currently, a prototype of thia pump 
ia being fabricated for field teating. 
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V 
11-6» 
It*    Euginrriint    Mratarth      IN    Thuknrii    Nr*«urin|    tor 
Watrr-tornr  In,  Nuv   ltd«,  H,  H,   Natsukolo. AMMI7» 

It ii ronrludrd that thr adv«iit<tr> •"'I disarfvantagr» 
of the two ultrasonii' trthniqurü he i'ontidrrrd and onr 
»rtr.tr«) tor drvrIoparnt. Thr rrqutrrarnti on accuracy and 
rangr arr aungntrd aa ) to 6 in. and .' to .'0 ft, rrap«c* 
ttvely 

N-(.Sf>      Canrrllrd 

N-061 
loatmia on Unt crated and Crroaotr and I iro«otr-i oal Tar 
Trratrd Wood Trat Panrla for Harbor Kipoaurr, Nov 196*, T. 
Dor,  AI)4W«S6 

Srvrul »nir« of untiralrd and i iroiotr and i rroaotr- 
coal tar trratrd panrla havr brrn bruah coated with varioua 
imrrn typra of coatiaaa, ami air bring npoard at Port 
Hurnrar Harbor and Prarl Harbor. Thia rrport dracrlbrt thr 
condition of all panrla rraovrd during thr first yrar of 
thia trat. 

Cnvironarnt of Prrp Ucran Trat Sitrs (NOB.oal Depth, fe.OOO 
Cert) Latitude II Degrera M> Ninutri N, Longitudr UU 
Degreea   17 Ninutea W,  Keb  l«6S,  K.   0.  tiray,  AMblUS 

NC£L haa eapoaed speciBenft ol a large nuaber of con- 
•fruition aateriala in aubaeraiblr teat unita (STU) m S,300 
and S.SOO ft of water. The purpoae la to deteraine what 
■atenala are aoat iuitable to withatand the rlfecta ot thia 
environavnt The environavnta 1 factors considered signif- 
icant arr presented The sea water at these sites is uncon- 
taamated and "nonsal" for this part of thr Pacific Ocran. 
Thr particular drpth at which the STUs are located places 
the« in an eiiviron*ent with a relatively low dissolved 
osygrn concrntrat ion. In this arra, the osygen ■iniMas tone 
is located at a depth between 1,800 and .'.HOO ft with 
dissolved oxygen values aa low aa 0.20 al/l. Heaaureaents 
averaging fro« 1.26 to ISO ail of dissolved oaygen per liter 
of seawater, 2.S3 to 2.40C for leaprrature, and I* St. to 
.14.S9 ppt lor aalinity were obtained froa the near bottoa 
waters at  theae two deptha  (S,300 and S.BOO ft). 

N-6S< 
liaaaa-Kay Attenuation in Coplanar and Non-Coplanar Three- 
Legged Concrete Ducta, Hov 1964, J. N. Chapaan, J. S. Grant, 
AD4S3022 

Expenaental aeaaureaenta were Bade of dose rates in a 
three-legged 11-in. aquare concrete duct using a cobalt 60 
gaaaa-ray source. Neaaureaents were obtained for two cases: 
(I) the axes of the three legs all lay in the aaae plane 
(coplanar). (2) thr axia of the third leg was noraal to the 
plane defined by the first two tegs (non-coolanar). It was 
found that the doae rates in thr third leg wrrr a factor of 
two lowrr for thr non-coplanar casr. 

N-6S9 
Invrstigation of Possible Methods for Testing Gas Filters, 
Nov 1964, J. R. Gilder, /U)4S2746 

It was found that the idea of uaing an odor to test 
filters aay have aent, but aercaptans appear too hasaro-ois 
for this purpose. There are, however, other sources of odo* 
that can be inveatigated. Uaing huaan arnae of aarll for 
drtrrtmg gaa Irak« aay br practical, but it la not as raay 
to do as it aight apprar. Host ol thr aorr quantitative 
arthods that arr bring usrd at thr prraent titse lack sensi- 
tivity, but gas chroaatography la worthy of further consid- 
rration 

N-660 
Substitution of JP-S for Oirsrl Furls Ashorr, Frb I96S, W. 
W. Watson, J. J. Wisr, AD4S8070 

Srvrre logistic probleas outside C0NUS havr aade it 
nrcrasary to rrducr thr nuabrr of fuels carried in Navy 
stock. NCEL has, therefore, brrn dirrctrd to conduct a 
srrirs of teals to drtrrainr thr suitability of JP-S avia- 
tion turbinr furl as a rrplacrarnt for DF-2 diesel furl in 
construction typr rquiparnt. Prrliainary findings havr 
diaclosed that the JP-S furls currratly svailablr on thr 
Wrst Coaat can br auccraafully usrd in thr dirarl rnginra 
aasignrd to thr Naval Conatruction Forces without thr uar of 
addltivea or precautions, othrr than mrrraard attention to 
the cleanlineaa of the fuel and the fuel aystea. 

N-662 
Undrrwatn    Mooring   Syatea,   Apr    I96S,   J.   J.    tayles,   R.   E. 
Jochuas, AD46II46 

The lest cable had a proven breaking atrength of 1,600 
lb. The test consisted of an underwater aoonng of a 32-fl- 
long, 20-in -diaa. cylinder with 700 lb of poaitive buoy- 
ancy. This cylinder container was lowered to a depth of 130 
ft at ita lower end, held by the teat cable attached to a 
l,S00-lb concrete cluap anchor. The deaign life of the teat 
cable waa 6 ao. The container waa found adrift approai- 
aately 1 alle froa ita aoorrd poaition on 23 Srp 1964, 3 yr 
and 2 ao aftrr installation. Thrrr arr reasons to brlirvr 
that thr trat cable'a uaeful life far exceeded its deaign 
life due to the protection againat aea water corrosion of 
steel  csble provided by polyethylene coating. 

N-663 
CO. Systeas for Protection of Coaputers and Electronic 
Mipaent, Dec I96S, C W Terry, J. J. Baylea, AD62637I 

This notr suaaanxea inforaation obtsmed through a 
survey of literature and through laboratory teats of CO- 
svstraa designed to control fires in electronic rquiparnt' 
It reviews basic engineering consideratioaa prrtinrnt to thr 
task.      Analysrs   ol   prrliainsry   trst   rrsults   arr   includrd. 

N-664 

Prrpackrd Concrrte, Nov 1964, W. R. I.onaaii. AD*S30I( 
Twenty-four hardrnrd plain concrrtr wallrttcs, each 31 

in. high by 2S in. widr by 6 tn. thick, were sawed into 
varioua rectangular parallel-rpipeds. The wsllettes repre- 
sented three groups of prepacked concrete: reference aggre- 
gate intruded with freah-water grout, coral sggrrgatr with 
Ireab-water grout, and coral aggregate with aea-water groit. 
Each group conaisted of thie* giout-aix designs: strong, 
noraal strength, and weak. Over 400 prisaatic test speci- 
*rns were involved in the prograa for drirraining the 
r'.fects of type of aixing wster, type of wirr-aesh cover 
atop the wallette fora, test sprciarn location wichin thr 
wallrttr brforr aawing, and rrrf coral in contrast to rrfer- 
ence aggregate wKich was conventional aand and gravel. Bulk 
denaity, Young'a Modulus, voluae change aa exeaplified by 
weight loss snd shrinkage, and flexural and coapreaaive 
strength constituted the physical properties investigated. 
Obaervationa of test sprciaens extended to age 8 yr. 
Periods of aoist curing ranged froa 3 ao to 8 yr. Agea at 
which drying ahrinkage aeaaureaenta began ranged froa 3 to 
12 ao, and atorage incident to voluae-change obaervationa 
continued for at leaat 84 ao and at aost, 93 ao. 

N-66S 
Governaent and Induatrial Use of Alkaline Spray Cleaning 
Process, Dec 1964, C. H. Saturnino, N. L. Drobay, AD4S73S3 

Thia note coataiaa inforaation froa a aurvey of alka- 
line spray cleaning aaterials and equipaent in governaent 
and industry use. Sprsy cleaning ia uaed extensively in 
production finiahing, and it ia becoaing popular in aaintr- 
nancr cleaning. It is evident that in soar applications it 
is replscing steaa cleaning. Although spray cleaning 
appeara to possess certain advantages, there ia a lack of 
data to concluaively coapsre one aethod againat the other. 
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II-6M 
Khiihint ChMtctl Totltt  (or Traportry CoUt Ctmp,  Nov  1U4, 
W.  I,  NakUco, J.  I.  H.U00. MMSISit 

A (luahiag chaair«! toilet doitfaod for utt with • 
tcaporory poUr >*ap bo» b»»n traitd uador cootrollod uto|e 
iunJition» Corotul obtonrotlou oi odor control, ckoaical 
•itioo, aod aocluntcal (uacttoat vtxr mtdt Th» cbaaical 
med HOI Kt itttitory, but ttaor tod pua|> ■otatouoro 
roquiroaooti «toro ticouivo. It !• coocludod tbot cboaicol 
toiloto c«a hr uiod (or ■ toayorory polor caap. Tbit unit 
will b* aodided and utcd at aa NCIL Utility ooar HcNurdo 
Sound in Antarctica to |oin additional data (roa (Icld 
uaagc.    Study o( a aiaplidod unit la roco—anded. 

N-647 
Total Non-Condonaablca Roloaacd Froa So« Wator in Siaulatod 
VC, 200 »ph VC, and riatb Ivaporator Diatillation rrocoat», 
Nov I96S, L. I. Fuller, AM26U9 

Tbil drlailrd atudy ol tbe non-cand*naablra roleaaod 
(roa aoo natet under aiaulattd and actual diatillin| condi- 
liona nat aade to proviao ncctaaary data (or dovclopacnt ol 
•((iciont vrnting ttebniquoa. Knporiatntal nork on a aiau- 
latod vapor roaproaaion unit constituted tbe anjor portion 
o( tbe inventit«tion. Neterial on 200 ipb VC and flaah 
rvaporntioa proceaaes vaa added (or coaparlaoo. Tbe rela- 
tion betHccn tbe aaount ol non-coodenaablea relenaed and tbe 
reaidence tiae of tbe uatrr in tbe evaporator is diacuaaed. 
The correlation of carbonate ion bydrolyaii, residence tiae, 
and carbon dionide evolution ia ihown to be a (unction o( 
tbe (eed to blondonn (Ion ratio. 

N-66a 
Upli(t Pressures Under a Pier Deck Froa Water Wavea, Dec 
1«64, V. J. Tudor, AD460MI 

Tbe intent o( tbis report is to present data (roa 
aeasureaents o( upli(t pressures on a sasll pier in order 
tbat prototype prediction« can be aade. A 6 (t long, I (t 
Hide, ateel plate pier in IS in. nater deptb and s 4 (t 
long, 4 in. Hide, Hood pier Hitb cross bracing in 9 in. 
nater deptb Here placed in botb unilota and impulsive-type 
Hsve trsins Hitb nave aaplitudes (still nater to crest) (roa 
0 to 6 in., periods (roa O.li to 4 sec, and lengtbs (roa 4 
to 30 (t long in a long nave (luae and also in a rectangular 
nave bai.n at NCKL. Hcasureaents o( tbe uplitt pressures, 
botb positive and negative. Here tben aade on tbe underside 
o( tbe piers Hitb initial still Hater levela ranging (roa 0 
in. to 3 in. belon tbe pier decka. Tbe predicted uplift is 
in «greeaent Hitb one visual prototype aessureaeat. For 
purposes of design and daaage assessasnt tbe aaiiaua uplift 
pressures sbould be used. Once tbe nster Have reaches tbe 
underside o( tbe pier deck a fully developed ebock can 
occur. 

11-669 
Ses Ice Studies on HcNurdo Sound During Deep Freese-64, Nov 
1964, N. S. Strble, AD4S3222 

Studies ol 1- end 2-yr-old ice Here conducted during 
the suatral suawr of 1963-64 st HcNurdo Station, 
Antarctica. Approninately 7S cores vere tsken. During tbe 
observation period, approaiaately 3-1/2 (t of ice Here lost 
froa the bottoa surface o( tbe 2-yr ice, which HIS found to 
be very .rregular. Obaervstions o( tbe 1-yr ice sheet Here 
concluded halfway tnrougn tbe test sesson due to breakup. A 
study of the vsriatioi of individual values (roa the aversge 
•honed that tbe umnua sslinity snd density variations 
occurred in tbe top (oot of ice; asxiaua shear variations 
occurred in the aiddle third of tbe 1-yr ice and the aiddle 
and top thirds of the 2-yr ice. Low density, Ion salinity 
and high confined sheer strength Here tbe aost likely vslues 
to have high variations froa the aversge. 

N-670 
Lateral   Plate Tests on Dry NCIL Test   Sand,  Nov   1964,   N.  L. 
Gill, T.   R. Kretscbaer, AD45426S 

A series of lateral plate tests HSS perforaed in NCEL 
test sand for the purpose of deteraming the venation of 
tbe ioelluifnt ol botisonlal aubgrsde reaction, K», Hitb 
overburden pressure and dedection. The test procedure 
consisted ol applying a static overburden pressure to tbe 
sur(sce o( sand while slonly (orcing a 9.7}-in.-diaa circu- 
lar plate honsootally through the soil and recording the 
corresponding losds and dedectione of tbe plate. Seven 
tests Here perfonaed at overburden pressures froa I to 16 
psi. In conjunction with these tests, studies Here aade 
Hhich indicated tbst (1) tbe coefficient of earth preaaurc 
at reat, K, decreased Hitb increaaing overburden pressure, 
approaching a value of 0 1«. (2) there Has approxiaately a 
40% reduction in borisontal pressure on the plete due to 
•oil arching aasociated with alight innacd aoveaent o( the 
plate coapared to tbe case in nhich no aoveaent naa alloned, 
and (3) vibration ol tbe aoil •ur(ace during beckdlling 
caused tbe st-rett borisontal preaaure on the plate to 
increase by nesrly a factor of four tiaes that which 
occurred üben tbe soil was shoveled into piece. 

N-671 
Snow   Acciawlation  on   tbe   Roaa   Ice   Shelf,   Nov   1964,   N.   S. 
Stehle, A04S3273 

Polar areas are plagued uith drifting »now nhich 
reeults in probleas of logistics and aamlenance. To obtain 
knonledge of the aaount of accuaulation and ablation on the 
Ross Ice Shelf nesr HcNurdo Station, investigations were 
conducted annually froa 1961 to 1964. Froa these aeasure- 
aents, it HM concluded that to prevent accuaulation, an 
area 00 the Roas Ice Shelf near HcHurdo Ststion aust be 
elevated aore than 0.7 ft above the natural snow surface and 
aust be re-elevated at leaat 0.4 ft each year to aaintain 
tbis elevstion. Windrow« perpendicular to tbe atora Hind 
Hill increase accuaulation by alaost SOX on a surfsce level 
Hitb the nstursl »now suifsce. 

N-672 
Espenaental Wood Piling Treataents FY-64, Dec   1964,  T.   Roe. 
Jr., H.  Hochaan, AD4S649I 

Twnty-lt sections cut froa 40-ft class B Duuglss fir 
pi lee Here Uested with creosote and creosote plus additives 
in the NCEL wood treating plant. Retentiona of preservative 
Here   deternined   by   Height    increase   snd   by   core   analyse». 

N-673 
A Coaputer Approach U Making a Fourier Analysis of Dis- 
torted Power Wsve(oras Ucing tbe IBM 1620, Jan I96S, J. E. 
Riebcr, AD4S7t39 

This report describes tbe IBM 1620 coaputer prograa for 
the study of power line disturbsnees, using Fourier analy- 
sis. The astbeastical bsckground of the prograa and its 
operation are deacribed in the report, using its possible 
application aa an eseaple. Detailed instructions for the 
use of the prograa ere given in sppendises. 

N-674 
A Study of Sound snd Noise Level Reduction In Buildings, Jsn 
1965, N. J. Erblsnd, N. A. Usitter, N. L. Look, AD4S7354 

Sever»! technii)ues tbst sre presently used to deteralnr 
the scoustic trsnsaisslon snd abaorption looses through 
nails have been investigsted. Enperiacntal techniques snd 
results obtained froa aeaaureaents sre presented. The 
theoreticsl sspects of sound generation, attenuation and 
absorption are discussed, since these concepts sre the 
loundaton (or work in scoustics and noise reduction inves- 
tigation». A suaaary o( the work done st NCEL is given, 
showing technique» used snd deaonstrating a capability in 
tbe deld ol acoustic theory snd awasureaent. A coaprehen- 
• ive review of tbe literature on acouatics is presented, 
along Hith a brief glossary ol teras coaaonly used in this 
deld. 

11-64 
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Itethod «nd CrtMrll for Survey ol Water Short<|ri <t Naval 
Si.Hon. in HbS and 1480, Dec 1H4, W. K Nahlarn, ADSIlliO 

Inforaation on water ahortage areaa around the world 
baa been reviewed and Naval activttiea in tbeae areaa have 
been liated. The nature of water ahorlafea la diacuaaed. 
Staple queattunnairea to be circulated to diatncl offlcet 
lor additional data on the activitiea in water abort areaa 
are  included. 

N-67b       laaued aa K- 176 

N-677 
Driving o( Pilea Treated With Creoiote Containing Additivea, 
Dec   1964,  H    Hoctean.  A0ASS07I 

The Laboratory la eMpoaing in Pearl Harbor 20-ft pilea 
that have been treated with eapenaental treating eolutiona. 
All aolutiona uaed creoaote ai an active aolvent and, except 
for  the control  aet,   contained one or  two  aolutea. 

N-67« 
Flexible    Utility    Connectiona    for    Underground    Protective 
Sheltera, Jan 196S, N.  Toaila, AM54794 

A brief inveattgation vaa aade of current flexible 
utility connection deaigna for buried protective aheltera, 
deaign criteria for the connectiona, and inforaation on 
differential aoil-atructure diai'laceaenta caused by nuclear 
exploaiona. Soae deaigna of flenble utility connectiona 
were found, but no deaign criteria were found. Only a 
•eager aaount of inforaation «aa found on differential 
aoil-etructure diaplaceaenla. 

M-679 
Heat  Tranafer Proaotera   in Condenaation and Evaporation,  Feb 
1965,  A    H.  Repacha,  AD4S7745 

Thit critical aurvey of literature on the proaotion of 
high and reliable heat tranafer rates both in evaporation 
and condenaation waa Bade and it waa concluded that of the 
■any ayateau under inveatigation, the uae of a grooved 
auitace, the aaall convolutions of which proaote thin til» 
beat tranafer, offera the greater proaiae for continued 
study. A aiaple expenaent for the eatabliabaent of the 
heat tranafer cbaracteriatica of auch convoluted aurfacea, 
both  in evaporation and condenaation,  la deacribed. 

N-680 
Heaaureacnt of Drier Hetala, Jan 196S, J. B Cnlly, N. T. 
Roberta, AI)4S(429 

A apectrographic acthod for the deteraination of the 
drier aetala cobalt, lead and aanganeae ia described. It is 
useful for aeaaureacnta in the range i parta per aillion to 
2,000 parta per aillion in paint vehicle. 

To accurately detetame the physics and aechanica of drift- 
ing «now. atudiea auat be conducted in the controlled condi- 
tions offered by a cold chaaber. A 2- by 2- by 23-1/2-ft 
wind duct waa dealgned and coaatructed by NCtl for uae in a 
cold chaaber and calibrated at aabieot taaperaturca in the 
ice and anow laboratory at NCIL. Initial teata of the duct 
ahowed that it ia adequate for uae in (now aoveaeot atudiea. 
Functional testa of the duct uaing borax aa a anew aiaulato: 
allowed aucceaaful deteraination of characteriatics aiailar 
to  thoae which will be deteramed  for  anow. 

N-6<3 
The   Notion»  ol  a Noored  Platfora Due  to  lapulaivcly  Cener- 
aled Water Waves, Nar  196S,  P.  Holacs,  A046224S 

The unit inpulse response function derived theoreti- 
cally fro« the frequency reaponae operator of a aoored aodel 
platfora b ft long, 8 in. wide and 6 in. deep ia uaed to 
predict the aodel notion» in heave due to particular traina 
of lapulaively generated wavea with typical wave heights of 
3 to S in. in water 2.i ft deep. Experiaenta carried out in 
the NCEL wave baain are deacribed, and a coapariaon ia aade 
between analytically piedicted aotions and those aeaaured 
It la found that the agreaaent la fairly good, and it ia 
concluded that with iaproved accuracy in the deteraination 
of the frequency reaponae operator, the technique aay read- 
ily be applied in the deteraination of the reaponae of a 
floating veaael to iapulaively generated water waves. 

N-684 
Airfield   Paveaent   Evaluation - USNAS   Alaaeda,   California, 
Dec  1964, R. J. Uwe, W.  H. Chaabcrlin, AD4SS039 

The evaluation of the U.S. Naval Air Station, Alaaeda, 
ia preacnted with the allowable groas load capacitlea of the 
runway», taxiways, and parking aprooa for single, dual, 
aingle tandea, and dual tandea wheel aaaaably aircraft. 
Inforaatioo is slso included on the construction history, 
cliaatic data, and current aircraft traffic. Reaults of the 
field and laboratory testa on the paveaent» and aubaurface 
aateriala are included in the tablea. Reault» of the evalu- 
ation ahow the runway» to be in excellent condition and the 
taxiwaya and parking aprona to be in poor to fair condition. 

N-685 
Degradation of Organic Coatings by Irradiation With Light. 
I. Volatile Producta Froa Ultraviolet Irradiation in Air, 
Dec  1964,  P.  J    Hearat,  AD4S8231 

Varioua clear vehicle filaa «ere irradiated in air with 
a aercury arc Uap, and the volatile producta were identi- 
fied by infrared apectroacepy. The filaa included alkyd, 
oil, vinyl-alkyd, vinyl, vinyl acetate, epoxy-aaine, and 
epoxy-polyaaide filaa. A nuabcr of new absorption peaks 
were obtained froa the producta and aoae of these «ere 
identified. The aajor product of ail the filaa was carbon 
dioxide. 

N-6SI 
Foaaglaa   Inaulation  for Buried Hot Pipe Lines, Jan lltb. R. 
J.   Zablodil, AD4J687S 

A liaited inveatigation was aade in California concern- 
ing inatallationa of Foaagla» for hot pipe lines buried 
directly in the ground. This inveatigation was to detetaine 
the suitability of Foaagla» for poaaible Navy uae for under- 
ground heat diatribution ayatea». Areaa viaited were those 
of San Franciaco, Loa Angele», and San Diego. Inforaation 
obtained indicate» that Foaaglaa, with a suitable Joint 
ireataent, wrapping and coating has perforacd aatisfactorily 
for direct burial application above the water table. 

N-6a2 
Snow  Noveaenl   Characteriatics - Wind  Duct   Borax Tests,   Dec 
1964, N.  S.  Stehle, AD456887 

Polar    areaa    are    plagued   with   drifting    anow    which 
reaulta   in  problcaa of  a  logiatica and aa.ntenancc nature. 

N-686 
State of the Art Uninterruptible Power Systeas. Jan 1965, K. 
Giorgi, AD457831 

The need for uninterruptible power supply ayateaa at 
Naval shore activitiea haa increaaed treaendously in the 
past aeveral years. Varioua concepts have been propoaed and 
utilixed for providing a continuous supply of electrical 
power to critical load*. One or two baaic concepta have 
been uaed in the developaent of large uninterruptible power 
aysteaa which arc currently operational. The eeriouancaa of 
the difficulties encountered with operational systeaa and 
the increasing dcaand for continuity in proviaion of elec- 
trical power have aade it neceaaary to re-evaluate the basic 
aystea requireaents and to eatablisk definitive criteria for 
the developaent and application of these systeas. A atate- 
of-the-art atudy waa initiated concurrently with the invea- 
tigation nf operational requireaents to establiah a baai» 
froa which developaent work could proceed. The technital 
note revi«wa the atate of technology achieved in the deve'- 
opaent of uninterruptible power aupply ayatea» and discuaaes 
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in torn <l»iill dvvrlopavnul mai ap«r«ttoMl prohlMi to h» 
rctalvad la Ik« «ppllcatloa of tkoio lytttM at Naval ihora 
lariUttaa. 

II-M7 
MlOCn Taa-Taar RDTU «^klbloua rrograa roiwlatlon, (U), 
Oac IM4, J. J. MroMdik, R. C. Toima, R N. »ryn»r, tacrot, 
(ael  avatlabla (or Jlalrlbulion) 

MM 
Noorlai Syataaa  for Pacific Nlatll* Rant* Buoy, at lalwatok 
Atoll, Fab IMS, T. T.   Laa, AMMIO) 

A taut Uaa typ» aoorlaa with ■Imaua bydrodynaalr and 
■acbanlcal aolaaa la daalfaad for a aurfaca Rlcbardaoa lypa 
t»laaMtarla( buoy (S.OOd lb poaltlva buoyancy by Oaodyna 
Corp.). Tba buoy la Intandad to raaatn for at laaat I yr la 
up to typboon loadtnR («lada to 60 knoti, «avaa to 10 ft 
high and 10 aac parlod, curraata to I.} kaota) la tba 
lalwatok Lafooa «long wltb all otkar Idvatlcal buoya aa part 
of tha ail «aatkar lapacl locatloa ayataa of tka U.S. Air 
Forca. Tha rac—andad ayataa uaaa polypropylana ropa of 
l-la. dlaa to iravlty typa anchora (ataal cliapa, 1.100 lb 
la air) aa tba ■oorint llaaa and a aaparat» J/A-la.-dlaa 
polypropylana ropa taboddad with itratcbabl» conductora froa 
•urfaca buoy to tha aound tanaor (hydrophona) on tha lafoon 
bottoa. Datallad raliul»*lona, achaaMtlc drawtnfa and 
•pactflcallona ara praaantad for all four ayataaa. 

MM 
Polar    Coaatrurtloa   lqulpaant--Waltbt    Raduction    In    a    04 
Sarlaa D Sao» Tractor, Nar IHS, 0. Taylor, A1HMUI1 

A low irotiad praaaura (LOP) DA Sarlaa D anow tractar la 
b«la| fabrlcatad uadar Centrait MBY-3221». Tha daattn 
bjoctlra la a tractor wltb laaa wolght than pravloua LOP 

DA'a. AltLou|k tha baalc tractor la baavlar than pravloua 
aodala, tha aodlflad varalia will ba about 1,2)0 lb ll|htar 
than DAC anow tr*ctora fabrlcatad la IM.1, barauaa tha track 
•aeaa ara baln| aada froa alualnua aitroalona Inataad of tha 
uiual rollad ataal aactloa, and tba allowabla {round baarlng 
praaaura baa baan ralaad ta A.) pal. Tharaf<ira, tha track 
■koaa ara balnt aada aarrowar, tka track (auga baa baan 
raducad, and otbor coaponaata of tba track ayataa ara bring 
aada llghtar. 

i*-A«0 
Prototyp»    Inclnarator    for   tha   Daatructloa   of   Claaatftad 
Natarlala, Apr IM}, W.  W. Wataon, ADAAIIA; 

A contract for tha parforaanca of tkla work waa lat 
with tha Elartrlc Purnaca Coapany of Aaakala. Calif. Tka 
raaultlns unit waa aubaaquantlv laatallad at tba Naval 
Supply Cantar in Saa Dlapo, and accaptanca taatlnt waa 
■uccaaafuiiy ruaplatad in Jita of ItbA. Tha unit, aa 
aractad, cenalatad of a aultipla-ckaabar ratort typa Incln- 
arator, daalfnad lo aaat tka laquiraaaata of i.ir Loa Aagalaa 
Air Pollution Control Diatrlct, -ml waa aqulppad witk forcad 
and Inducad draft faoa, priaarv and afcondary gaa burnara, a 
flua gaa waahar, and autoaatic contrali, 

N-A41 
Nodaling   Run-lip  Iffacta   of  Diaparaiv?  Watar Wavaa,   Paaai- 
billty of. Hay 1HS, J. N. Jordaan, Jr., AMIV0M 

Studlaa wara aada In a laboratory taat baaln to datar- 
•lua tha faaaibillty of aodalini run-up affacta of aaplo- 
alvaly ganaratad watar wavaa on baack and watarfront at rue- 
turaa. Raaulta wara coaparad with (I) analytically darivad 
pradlctloaa, and (2) wava aaaauroawnta (but not run-up) aada 
in tha ocaan with high-aaargy (IB) axploatvaa aa tha ganar- 
• ting aourca. It waa found that run-up aaaauraaanta la tha 
baaln ara pradlctad raaaonably wall by an »mating tacb- 
nlqua,  l.a.,  that of Kaplan la UB TN No.   60,  IMS. 

N-6(2 
Prallalnary Study of tha Nagnaaiua-Sllvar Cklonda Saawaln 
■attary, Pab IMS, R. D. Nltcbcock, C I Naian, A0ASS2.10 

A lltaralura atudy la praaantad of tha aagnaalua-ailvar 
chlorlda i.aawatcr battary. Typical batlariaa uaad for 
propuiaion of torpadoaa ara daacrlbad. A thaoroliral analy- 
aia la praaantad of tba factora which would affact tha 
oparatlng voltag» of a Ng-AgCI kallvry. Polarliation and 
okaic-drop rouatar vollagoa radur» lha ralculatad opan- 
clrcuil veltaga of a Ng-AgCI aaawalar battary Iroa baltar 
than 2 V to around I V par call. At |>raaaurai around 1,000 
ataoapharaa (14.000 ft of watar) hydrogan »volution ahould 
affactlvaly raaa» and a hlghar oparatlng vollaga ahould 
raaull. Tha walghl and alaa of a 10-kW, 120-V battary, 
oparatlng lor 10 hi, u calrulalad to ba around J,000 lb and 
10 cu ft, raapartivalv. An appandi« i> mcludad which givva 
lha raaulta of aaaaurlng voltag» and currant v»riua Ilaa lor 
diffarant aaawatar calli uaing aagnaaiua aa lha nagaliv» 
alaclrodr and oparatlng in aaawalvr al alaoapharu praaaura 

N-641 
Haavy tqulpaanl 0p»ralori' Ivaluatlon, .IP-S Variua 0F-2, Nay 
IMS, J. J. Viaa, S.  Phalpi, ADA62A6A 

Tha raaulta of pravloua taata havr ahown that JP-S 
aviation turblna lual la a aullahla aubatltuta for III-.' 
diaaal fual in tba diaaal anginaa powarlng tk» »quipaanl of 
lha Naval ronalrurlion forcaa. Nowavar, aavaral conflicting 
opinlona wara aapraaaad roncarning tha allagrd variation in 
parforaanca which aight ba dataclad by haavy aqulpaanl 
oparatera whlla uaing tka aubatltuta lual. Th» raaulta ol 
tbia aaparlaant indicatad that wall-lrainad oparatora coull 
aoaatiaaa datact a vary alight powar loaa with JP-S, hit 
that otharwlaa angina oparalinn la coaplataly noraal and 
adäquat». Thia alight powar loaa la priaarlly du» lo m- 
craaaad laaXaga ol lha laaa viacoua JP-S around tha I i»l 
injrctlon plungara. Tha loaa doai not appaar lo ba o( 
aufflcianl aagnlluda lo warrant any changa in Injactor rack 
aattlnga. 

N-6M 
Dagradation of   Organic  Coatinga  by  Irradiation With Light, 
II.      Attanuatad    Total    Raflactanca    Spactra    ut    Coatinga 
lapoaad    to    Ultraviolat    Light,    F»h    IMS,    P.    J     Naaral, 
A0A60IA2 

Claar and plgaantad ft laa of vanoua vakirlaa war» 
irradiatad in air with a aarcury arc laap and atlanuatad 
total raflactanca apaclra wara obtalnad balor» and afl»r 
irradiation. Tha filaa mcludad alkyd, vtnyl-alkyd, vinyl, 
»poay-aalna, and »poay-polyaalda vahlilaa. Noal of tka 
aajor paaka in lha ATR apaclra dacraaaad on irradialion, but 
aoaa wrra unaffactad and aoa» paaka inrraaaad in inlanaity. 
Tha changaa in lha apactra of pigaantrd filaa wara uaually 
aiailar but laaa pronouncad. Thia work la part of a aludy 
to   diacovar  baltar  accalaratad   laal   aalhoda   for  coatinga. 

N-6«S 
taaaplaa of Corroalon of Natarlala tapoard on STU II-l in 
th» Daap Ocaan u'.UO ft ol Dapth for l«7 Daya), Fab IMS, 
P. N. Rainhart, AMIAMJ 

Prallalnary raaulta of corroalon of aat»riala, baaad 
aolaly upon viaual raaamaliona, aipoaad In 2,JA0 ft of 
watar in tha Pacific Ocaan for 117 .lay« ahowad only a faw 
caaaa of datarloratlon dlflrrant froa thot» uaually found In 
•nving aurfaca aaa watar. Tha clad layara on two aliailnua 
alloya corredad at a auch faatar rata than noraal lor aur- 
faca aaa watar. Tha laca-work and undar-aurfac» typaa of 
attack on cartain atainlaaa ataala appaar to ba aiailar In 
typaa of attack by atagnant aurfaca aaa watar Tkla could 
ba attributad to low oaygan rontant aa wall aa lack of a 
algniflcant aovaaant of daap aaa watar. Othar aalariala, 
both aatalllr and nonaatallic, wara not aarioualy dalario- 
ratad and aoaa ahowrd abaolutaly no avidanrr ol datarlora- 
tlon. In ordai to obtain aaaningful raaulta, canaldarabla 
critical aaaainallon of tk» varioua apaclaana will ba 
raquirad. 
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itt   i r lii i.»n«hi|' to ihr  tia\lt on  BUI h « luivr      This  (M.'M»»« 

!•    Oil*    Of    tMOVIillllg    toliril     llMII»    to    l«t#l«l    •'•sr«H-nl     of 
»hrrl. (llo*t) It 4! ..•»■».'.I«ir I» >h«ii|in| ««i' ir>|ui i»arnt • 
Ihr».- i han|#a oi t in •• (ha ii«iir pioiiraara ovn Ihr lianat- 
lion luiva tio« adaight liatk lo anoihn atiaight liaih 01 
to a ilii'utai imva At ihr |(oin1 of iniulai iiiivatmr, 
ihr tiath nf taaihra ita ratiHaa irtliiition antl th*n 
lavatna lonatant iUg# i r.jm traicoi ■ air iltttfirnt loi tiont 
anit r*ai tiiiiha aa ihr iianr itaaaea any glvrn i^oint on a 
tianattion mivr Solution ol thia |iiohlr« loi pnrlal 
(NftM to hr iiaa<1 on |iio|)otril tiaikaga at (ha Atatii shic 
Rapaii lantat, Hianl, ravralait that a ■tniniai of 1 l-tn 
mwaitt  ami  ^'ln    outwan)   lloat   ii|<ahilily vill hr   tri|iiiir>l 

II-»«'       laaunl aa  H   m». 

Atoan ivirn.r Sdi.lira Hovahlr ShiaM loi »all,Mt liolrt- 
11.'ii ol AhdVf-iliouml Mtuituira, A|<i lOnv, I T Qlllrti 
Al)*h I 11« 

Thia notr hiirllv ilaaillhra thr aovahlf ahtalil li>l 
laUt%iit iMotrtlion ol al*ovr-|lounil atliiitinaa an«! oiilllnra 
Ihr loin yrai Iral |Mo(taai lha( la lo hr toniliitlnl Thr 
ahlrlil «ill hr lralr<l loi o|>ria(ion, wrathnal I i Hy ami 
irquiiril aiainirnanir 

N h«*   s.ii'i'l 

MMt« IVIm.r Stihli.a - Noyahlr MhirM loi Mloul PT*I«V 

lion «I Ahovr-iiioimil :lt tu> lutra, lun IVhS, s I rhn,«. j 
T   guirk. An**^^^^ 

Thia notr hilrtlv ilraiiihra thr lonattiKtion ami trat 
ol thr amvahlr ahirlil l<i lallout protnlton ol ahovr iioiiml 
■ I iiiituira Thr ahirid IB hrtng Iratnl loi opnalion, 
«rrathnaht I i(v anil  iri)uiiril Mintrnanir 

H-»«« 
lir  (iiattini  F<|ui|iiarnt   -  K>|<ri ia»nt al   Kr  IVan   lor   Pionm- 
in«  in Rouih  lir,   lun  l<t»N,  s    K    Udloul,  AmM^h 

Thia  Inhnnal  Notr  >ovria  Ihr  .lrvrlo|<awnl  ol   an r>|<ri 
larnlal    Hr    «loan    loi     pirl laiinai v    (latlmt   ol    !oii(h   nr 
airaa It     lonaiata    ol    a    total ing,    aiithrtl-toolh    nillri 
■ountril on thr liont ol a iiawlri tiaitoi »n«inrriin( 
laala wrir |>ri|arB»il on Ihr unit at Pott Hurnrair, lalil , 
ami IVvil'a lakr, N D It rahihitr.l |ooil ur mtlini >hai- 
ailrtiatiia, hut laikr^l aiillntrnl ixndol loi Irvrl 
iu(l in( li vaa »otliliril loi iai|iiova<l lonliol in l<l»a ami 
ahi|<|>r>l lo NiNuiilo, Anlaittua lot ItrM tratin| ilm in| Ihr 
auaarr  araaon ol Prr|< tirrrr hh. 

HMH» 
H Suivry ol  Ptpr I'oitoaion at Naval   Attivittra, Nai   |l)^^,  J 
n    !tt»|>hrnaon,   »IWU.'N'i 

T« drtrnamr Ihr rllntivrnraa ol awlhotla uarii in Ihr 
lirM lo |iiotr<l |<i|>rlinr ayalraia luna lottoaion «ithin a 
|iou|< ol lovrtnavnt aitivilira, rn|inrria lioa Ht'KI «arfr 
on-aitr invrat i|at tona »I |>t|>in| >ttal i ihm ion ayatrva in .'' 
Naval aitivilira loratnl tn vat IOIIB plaira ol Ihr Pailltr 
I'oaal , At lant it I'oaal, liull I'oaal , Hawaii ami mlaiul I'altl 
Thr >Uta lollntnl It»», thr ailra wrir «otr loaaaonly Iro» 
•rivur |ii|irlinra amh aa atraa, hot wain, |i»lahlr wain , 
ara wain, arwagr, an, «aa ami ail Our humlinl ami at» 
P|,r tnatallat lona wrir invrat igalnl Inlonaatioii «a to 
ail», »oil chaiaitrrtat <ra, ivi-r ol loaltni in invrung, 
,lal» «I tnatallation, Irnglh ol in^r involvr,l, ami i»|>oita 
on th» autiraa or latlui» ol Ihr avalnaa air inoitlnl in 
tahiilar tona Th» Boat a»i(oua lailmra ir|ioilrtl air in 
ini.lrnioiu ,1 hot |<i|irlinr ayatraa «hnr, in «oat \aara, th» 
.mra  air  matallr,! hrlo«  Ihr walrt   tahlr 

N-'(U 
lirl,l   Tralini  ol   IMaalii   Noonni  Nuoya      Pail   I      romlttion 
ol   huoya  Altrt   (ivr  Nimtha  Slrivii»,  Nat   14»%,  R    W    llnako, 
IMMU1 

Thr ion,lttion ol two ratHii iarii(al |i|aa(ii taoot tng huoya 
la ,lra>iihr,l altrt tivr awntha arivd» lo Ihr llrri Th» 
huoy with thr haml laV'ii|i oiitrt ak»ll hail inrivnl |iia,ti- 
,allv no ilrtn total ion alln livr anntha ol v»iv ll|hl 
anvnr Thr huoy with Ihr a|iiav-u|< outri ahrll had 
inrivnl ,onai>lriahlr ilaaaa, to tla to|< r.ljr ami atdr alln 
livr aonlha ol   hravy arrvnr 

An   ha|>riiiarntal    lO.iW V   I'ular   Urnrialoi,   A|>i    1«»%,   »    ,1 
Mootrn,   \IMl-,Mw 

Tianairnt volta|ra, vaiyin( Inaa ahout 100 V lo ov»i 
lO.iHtO V OIIUI on rlnliual |io«»i Imra aii|i|,|ying arnainvr 
Naval i iy|'o|ia|>hi> ami i>«ii|<iitri ri|iii|iairnt Thra» tianai 
rula air ,a|,ahlr ol ,lra( loying, intn i ii|«t nig, oi tndoduiing 
rnoia into am h ri|ui|<arni To rvalualr Ihr altrnuation 
, haiai In lain a ol au|<|>i*aaion ,l»viira ami nrtMnka to 
,,iahat thrar tianairnta, H »aa nnraaaiy lo >lrvrlo|< a 
auitahlr dmairnt grnrialoi •lrvrlo|<r<l at Ni H tin thia 
|,iii|<oar, ami thr artkoil ol tla »a^i|oy«»nt in a Iral |iu>- 
,r<liiir Trating hv thia artho,! haa hrrn ahow« lo hr aia^ilr, 
irltahlr, ami inra|<rnaivr, ainiiat» in |>ular aa|i|ituilr ami 
|tula» width, and irladvrlv lirr ol ittvuil ttngtng Th» 
)>iila» grnrialoi dtaihaigra a|i|iioaiaHitrlv * (i> ol >a|iaiitan<r 
at 0 to 10,000 V, with a iraulttiig auaianMi rnngy ol .'OO 
(on Ira 

N-'O» 
Invrat igal ion ol I'oaBrn tally Availahlr Ntgh-N|<»rd Nigh 
liri|iirniv Klridnal Powri lirnriating and lonvriaion Ki)ui|i- 
■rut,  Nay  \*t<\,   t     liioigi,  A|)4hU*ll 

lUa    tuihtnr   rnginra   air   noiiaally   |>iovidrd   with   aprrd 
irdiution   iinila   whrn   uard   aa   i-i iaw   anvrta   lot   rlnldial 
I'owri    grnriating    aria       Thrar   aprrd   trdiutlon   unita   havr 
auinv    inidraiiahlr   Iratmra   auih   aa   vihialton,   notar,   lite 
iional    loaara,   addrd  aaintruamr  and  high toat       Thr drau 
ahilitv   ol   aliatnating  amh  unita  haioawa  a|<|<airnt  pattliu- 
latly  whrn  irlatrd   to  '.hr  londmird   imiraar   in  thr   uar  ol 
gaa    luthinra    in   »Iridtrtl    grnrtaltng   aria       A   laali   waa 
Ihnrtoir   initialrd   to   invradgatr   Ihr   Iraailihlly ol  IOII|I- 

ling    a    gaa   tuihin»   dttnlly   to   an   rlridnal    g»n»iatoi 
Thia    not    only    traultr    in   a  ahnr   ioa|iait    ayatM   hut   alao 
(novidra   a   arana   ol   grnriating  h i gh -11 ri|iiriii y  |i«w*i       With 
atatii     lr»<|iirniy  ronvrtaion    ri|ui|iarnt,     a    atnglr,     highly 
tiana|iiii tahlr   rlnliual   grnriating   ayatra  would  hr   avail- 
ahlr    loi   a|<|i|i, at tona   ir<|iiiiing   aiulti|i|r   aounra   ol   rl»i- 
di, a I   )<owri   having  dillnrnt   voltagr  ami  li»i|ii»ii,y  thaiai 
• »natda      Thr  iraulta ol  an ri|iii|ia»nt   ainvry ami a  litna 
lur»     arauh    londmtrd    hy    Ihr    'ahoiatoiy    air    |<i»arnlrd, 
(ogrthn   with dtaiuaaiona on |<olriitial  advantagra,  diaadvan 
tagra,     and    (iiohlraa    oi    di Id, ill lira    anlt,i|ial»d    in    Ihr 
ri»iiii»a»nt   ami    utiliaalion   ol    high aprrd   high-liri|iirn, y 
l>»w»i   r<|ui(<ariii 

N-;0A       laaurd aa  Irltn   Nr|<oit 

N-^0^ 
Nrdtrval    ol   .Suhari aihlr   Trat   Ihm   Uaing   Aiouatn    Rraiona 
loi    Navigation,    Nov    ID»»,    N     K       lonra,    N     A     Kiulrnal, 
NMM1U 

Ni>l ha i flair«! arvnal latgr aliiutuira on thr ara 
Moot Krti'rval ol Ihr aiiuituira, whlih air not )ii«vtd»d 
with autlarr aaikna, la a aaltrt ol BMctM ahi|> navigalutn 
ami gta|<|>ling Thta ir|<oit lontama ,lrtaila of < au.iraalul 
■rtho," .lavigal nm 

»-•? 



I*7M 
lUctrlrtl    Nflhixl«    (or    Predict ia|    l'«>nl     Pnloiaamr      A 
Lltcntur« Suiv^v,  Har i«*J,  P.  J    Hf»ni , AMI)}*« 

n* mulla of • litcrttur* »(rrh on »Uctrlr«! 
wtkodi «I Iniing (•«int« »tt prvatntfd »ml dlii'UMrd 
PtrticuUr illmt mn n glv»« to «Itctrinl acthnda tkat 
■■■hi prrdut or atiht hrlp in pr*dli'tln| Ih* p*rfor«in(» of 
ioattn|> on an arcaltratad haala aa roaparvd to nonaal 
»apoaur» taata. UiKnuth It haa hccn clatavd that rfliablr 
pradlrttoaa can hr aad» vtth Ih» rvaulta (roai aoaa rlcrtrl- 
cal artkoda, ihn» la vrrf llttU aubatanliatlni rvldaarr in 
th» lltrratur*. Thaar aathoda, aapanally Ika awaauiaarnl 
of diaalpalion laitnra and of DC rralatamra, akould hr 
fiirtkar  Invratifalad 

ll-?07 
Thf Variation of Doa* Attpnuation of TVo-La|trd Concratr 
Durta Hltk Iniidrnt Caasa-Ray tnrrfy, Apr 14»^, J. N. 
CkapMn, AM»]ftU 

Oaaaa-ray doa« attenuation fartxra Kara aaaaurad In a 
2-ft-aq and an ll-tn.-aq -tuet ualn| Au-I4l (0.AI2 Nav), 
Ca-1)7 (0.t«2 Nav), and Co »0 (1.25 Nav) |aaBa-ray MMCM. 
Attanuatlon fartora for (Ivan laoaatrlaa «ara roavarad aa a 
fumtlon of th« iaiidant gaaaw-ray aaargy It »aa found 
tkat tka attanuatlon factor dacraaaaa aonotonically with 
incraaami anargy. Naaaurad attanuatlon factora «ara coa- 
parad «itk valuaa obtalaad uamg a coaputar coda baaad on 
tka Albado concapt It »aa found tkat calculatad attanua- 
tlon factora ara high by aa auck aa ItX for Au-I4( in tka 
11   in     duct 

N-701 
Survay of Aatarctic Watar Supply and Waata Diapoaal hellt* 
llaa, Prarticaa, and Problaaa, Apt IHS, N. L. Drobny, 
AMI 7)31 

Low taaparatura conditiona inltlata pkyaical, biologi- 
cal, and ckaalcal changaa in tka aavironaant. Thaaa, in 
turn, poaa aignlftcaat problaan in tka daaign, conatruction, 
and oparation of facllltiaa for tha dlatnbution of vatai 
and for tka collactio«, traataant, and diapoaal of waata. 
In addition, raaotanaaa la a alcaabla problaa in tka aoutb 
Polar raglon. Dlatanca graatly alowa tka rata at «kick 
■atarlal can ba auppllad for tka purpoaaa of conatruction, 
•alntananca, and rapair. Aa a mult, logiatica problaaa 
aaauaa uauaually aignlficant proportiona. Tha naad lor 
atapla ayataaa ta paraaount. A aurvay of watar aupply and 
waata diapoaal problaaM at aaiating Unitad Stataa atationa 
in tha Antarctic ia praaantad. Problaa araaa ara idanti- 
fiad, and potantial raaaarch and daralopaant afforta ara 
auggaatad 

N-no 
Tranaiant     Vollaga    Suppraaaoia,    Aug    M*V    S      J      Wootan, 
MMMt* 

Sanaitiva Naval coaaunicationa and coapular aquiparnl 
praaaatly in uaa at NAVCONSTA, NAVRADSTA and at Naval ew 
putar cantara gaaarally cannot tolaiata tranaiant voltagaa 
froa tka powar lina, which aav ranga froa laaa than tka Ima 
vollaga to tkouaanda of volta ovar tha Una voltaga Tha 
objactiva of Ikia Tacknlral Nota ia lo aurvay tka vanoua 
lypaa of tranaiant auppraaaion natworka and aiiuipawnl ioa- 
aarrlally availabla today, and to provida tka alactncal 
ckaractarlat ira and tranaiant auppraaaion ckaradar iat ica of 
aoaa of tha natworka found in tha aurvay Tha autvay 
ravaalad that paaalva and activa tranaiant auppraaaion 
natworka ara coaaarcially availabla tkat will atfactivaly 
attanuata tka lianaiant voltaga pulia to a aatiafaitoiy 
laval Suppraaaora uaing paaaiva alaaanta wara found to 
of far graatar rallability and longai oparational lit», 
though thay gauarally cannot ragulata tka ovat-all 60 cpa 
voltaga Thyrartora kava kigk irliahility, low coat, aaaa 
of inatallation and kigk attanuatlon of tranaiant voltagaa 
and wara, tharafora, found to hr tha aiaplaal anawar to tha 
auppraaaion of tranaiaata. 

N-711 
Thanwl    Tranaiant    Raaponaa    of    Underground    Shallara,    Sap 
1463,  D.   F.   Saa^aall,  AM;n77 

Tha aound daaign of anvitonaantal control ayataaa foi 
underground akaltera ia baaed on knowledge of the tharaMl 
tranaiant raaponaa undet certain diaatic conditiona To 
gam inaight into the tranaient reaponae of underground 
aheltera, a aenea of teat uaing a atale aodel ahelter waa 
conducted Nodel-prototype     conaideratlona     reaulted     in 
aevaral aodel te«^>aratiiie dutortiona whiih could he 
kccounted for by analytical technii)uea The corrected audel 
reaulta agreed well with reaulta froa an analog coaputer 
atudy which conaidered the aaae prototype akelter The 
aodel reaulta alao Indicated tkat akeltei akape doea not 
aignlficantly affect ita tranaient reaponae Another pkaae 
of tkia atudy waa the developa^nt of a non-coaputai daaign 
procedure for deteraining Ike environaental control ayatea 
capacity required for a given aet of diaatic and aoil 
conditiona Tke deaign procedure waa applied to a nuabei of 
akeltei loiationa and diaatic conditiona lo teat ita pet- 
foraance Aa eapected, tke aoluliona indicated tkat venti- 
lation rate and air-conditioning capacity depend heavily on 
dlaate, initial aoil teaperature, and akeltei area per 
peraon. 

N-7U      Cancelled 

If-704 
Neutron Streaaing Through Nydroganoua Nadla.  Nay 1463, L.  I. 
Cardner,  A. J.  Natllar, D.  L.   Pateraon, AMI33lt 

NCKL la atudylng tke deaign of varloua entrancewaya for 
protective atrurturaa. The particular portion of tka work 
reparted karein ia concerned witk air ducta in concrete 
One of tke eaaenlial paraaetera for tke deaign optialaation 
of auck durta ia tke neutron energy apartra aa a function of 
poaltlon in tka duct Froa thia paraaeter aay be deterained 
the type and quantity of aklaldlng aatarlala nereaaary to 
ackleve a apacifiad protection factor. Alao daacilbed ia 
the aequance of coaputer prograaa which prareaa and analyte 
the radioaatrir data of auch folia. Thaaa prograaa were 
apartflcally daaignad to handle tke foil data aaaociatad 
with tha eiparlaantal datarainatlon of aeutron etraaaing 
thiough durta; however, tkay ara aultabla for kaadllng other 
radloaatnc analvaia problaaa. ly their uaa, radtoaatrlc 
analyala data aay ba rapidly proraaaad with reaaoaabla 
aaauranca of fraadoa froa nuaartcal error. Naiiaua utility 
of their prograaa la obtained whan uaing autoaatir counting 
that punckea data directly on carda uaable aa the coaputer 
input 

N-713 
The  Proper  Role  of   Detergent-Samliaera   in Sanitary Nainle- 
nanre Cleaning, Jun 1463, N.   1.    Drobny, AD463767 

Thia report definea thr tulr that drtngent-aanit Kara 
ahould play in aamtary aaintenance cleaning within the 
Naval Shore FatabliakBenl Tke rapenencea of otkei agen- 
ciea witk detergent-aanititera have been aomtoied and are 
reported karein. Tke baaic cheanal aapecta of detergent- 
aam.iiera are alao included Tkia inloraation ia inte- 
grated into a diacuaaion of advanlagea and diaadvantagea of 
detergant-aanll laera for Navy uae Recauae of tke geneially 
poor perfonaance and tke kigker coat of detergent- 
aamtiaara, It ia concluded tkat when good detergent 
cleanera ara available, tke uae of detergent-aanit laera 
akould    be    diarouraged    for    general    aamtary    aaintenance 
rlf In 

N-7IA 
Survay   of   Watar   Storage   Tank   Intarlora,   Nay   1463,   R    w 
Driako, AIM676I3 

A field aurvay waa conducted tkrougkout the Naval Shore 
Eatabliakaant to deteraina tkr Ivpr of corroaion and aainte- 
nance   prokleaa   eaiatlng   In  tke   intenora  of   water  atorage 

N-61 



( 

Ittiku «lid to tukr triiMMBriiJ^it luiii an to tuithn invr«tiga- 
liuim in the «ir« Bt'lKKKS prmuunrt wnr ioutailrJ «t both 
thr diviRion ami lirld lrv«*l by a laboiatury ir^irarntat ivr 
who touiiil that crlativrly littlr mtoraatiuii o» thr loiuh- 
tiun ot  taith  iiitrnor» waa  availablr 

tauard it 10 ariiaiatr at thr ■id-point It i■> now being 
irdraignrd to |)iovidr a hingr'join*. at thr trntrr, thua 
rliainat nig thr brnding auarnt Trat and tvaluatiun ul th« 
hingrd loun'Ution air plaiuird during thr »jwri araaou ut 
Drrp  Kirrxr (•(• 

%'7\$ 
Invrat igat ion ol Natrnal HamMing fcquiparnt (of AM|)hibiou» 
Laudingt vOvn (In- Hfjih ruiivryoi ), Hay Nt>S, K C. Townr, 
H    H    Riynri.  C.   U.   NiUougall.   AlH-l'.'■•; 

Thia   invrKtigation dr^ilibra   thr  paia»rtiu   atudira and 
ioa|>a[iaoiii   aadr  brtwrrn   rxiating   «hip-lu-anoir   iaigo hand- 
ling     ayatraa     and     a     (irupoard     uvn-thr-braih     lonvryut 
Mraulta   ol   thr   analykia   ot   phyaital   and opnational   tactura 
prwiludr   ihr   lonat rm t ion   ot    an   aaaault    vunvryoi   ayat». 

N*Mb 
A     SüTVry     ot     Kling)      bMITCVI     lei      K»MIK«*"'V     Town      loi 
NAVUtHSTA.   Aug  W»S,   8    J    Wootrn.  UMIOISS 

A «uivry waa «adr ot aolid-atatr elrrtlival pown 
ri|uiparnt and «odnn diint rnrrgy-ionvrrmuii ayatraa, with 
a virw to thru poaaiblr adoption aa atandby AC pown 
aounra tor mlual Naval toMMinuat ion and cuaputrr tanl- 
It ira Kurl rrlla, nui Ivar rrai tors, t ist ion battmra, 
bioihraual irlla, thrraorIn 11 ic grunatora« «agnrtohydro- 
dyiiaaii grnrratora and thrrautiui lear grnrratora wnr uudrr 
»tudy to drtrmmr thru ability to aupply rarrgrmy powrr 
Sulrd-atatr invrrtrr and tonvrrtrr umta wrrr (ound to br 
^iHMM'riially availabtr tor utr with thr turrrntly traaiblr 
•nrrgy aounra. Thr ovn-all atudy rrvratrd that, ot thr 
arvrn rnrrgy »yalraa rvaluatrd. thr turl crU used with an 
SCR invrrtrr n Ihr ayalr« «oat worthy ol turthrr rvaluation 
and atudy. Thr olhri ayatraa havr suae capabilil ira toi 
tuturr appluation» lor NAVCOHSTA but not at thia lime. 
Kurthrr   work   is   plannrd   to   develop   a   aatialavtory   aystra. 

N-7W 
Kaitora   Influnuing   thr   Nodutua   ot   DrtoraAtion  ot   PavraMMU 
Basra,  .lun   1*)CIS,  J.   H    Nirlsrn,   Al^f^.'t^ 

Thi a not r i a onr ot a ar r i ra con* r i nrd with t hr Nt K1 
rraranh rttort in thr arra ot Krtirld pavrarnts. Spnifi- 
tally, this notr is loiurrnrd with thr taitora whuh inllu- 
nur thr aodulua ol drtoraation (rlaatirity) ot paving 
«atrnals. It is shown that Ihta paraartrr is tntlueiurd by 
thr wnght ot thr ovn lying basra in a prtvearnt ayatr«. It 
la also draonslratrd that this paraarl/r imreasrs with 
uurrastng drpth ot basr and that basrs iiu-orporatrd in a 
ault I-layrtrd aystra drvrlop highn Sknluli than thosr whuh 
jrr part  ol  a  iwo-layrrrd  systea 

N-71S 
Airftrld    Pavrarnt    Evaluation  -  USNAS    Hiraaar,    Calltornia, 
Nay  Wtbt  K    J    Lowe.  W.  H.   Chaabrrlm,  AlWhS ,Wt. 

Thr rvaluation ut the U.S. Naval An Station, Hiraaar, 
is presrnted with thr «llowable gross toad capai-ities ol thr 
runways, taxiways, and |>jrliuig apruna lor single, dual, 
aiagle tandea, and dual tandoa wheel asaeably a irr rait. 
Intoraation is also included on the ionatruction history, 
clisutii data and current aircraft traffic. Results ol 
field and laboratory teats on the evaluation show that the 
runways, taxways, and parking aprons with the exception ot 
parking apron 2 and the fi-in-'thick section in parking apron 
S «re capable ot withstanding the loads taposed by current 
aircraft. However, soar localised areas in the asphallic 
concrete portion ot iiuiway 6R-241 did not aeet the present 
requi  eaenlr. 

N-7t9 
Pioneer Polar Structures - Skid-Foundation Study for a 64-Kt 
Jaaeaway, Jun 19b5t G. I. Sherwood, AD4ti.S2bb 

An expenaental, 64-ft-loni, rigid ateel foundation was 
tested on a fairly hard anow aiea i««r NcNurdo, Antarctica, 
in Feb Wtb. During the tests, the fuundslion wss high- 
centered over a hard ridge of snow snd the csntilever action 

n-7io 
Initial   Testing  ol   Paveaent   Striping Tapes,  Nay   1965.  R.  W 
Unsko,   A1>466S22 

The applnation of two piopiirtary striping tapes to 
«sphaltic pavrairiits and thru condition alter * liaitcd 
period ot   tlae  are desciibed 

Sea   Ur   Studies   on  HcNuidu   Sound Dunng Deep  Freese  bS,  Oct 
I"*...   K    A    Paige,   C.   W    Lee,  ADbMSSt 

Thr sra ur adjacent to HcNuido Station, Antarctica, 
haa been uaed rxtrnsivrly suur l9So foi aircrstt opera- 
tions, travel, finght hauling, and loading and unloading 
ships A study of soar factors altrcting the safety and 
eltuiency ol these operations waa sudr during the auaMer of 
19tUi-bS The factors included ciaiks, seal holes, pressure 
ridges, and bieakout ol the ne in this ares at the end of 
thr Wt^-oS suaaer season. It was looud that cracks which 
did not penetiatr the ur sheet, snd seal holes in thick ice 
did not seriously atlect the bearing capacity of the ice; 
bowrvrt , flooding in pressute sones and around seal holes on 
the ue sheet created a hasard to travel where the ice waa 
lovrird with snow. In addition, it was observed that break- 
out ot the ice south of NcNuido Station began about 1 weeks 
aftn thr ur rxhibited auuaua strength, aaxiaua tesyeia- 
luie, and a rapid decrease in thickness, snd 4 to b weeks 
after asxiania daily an teaperatures were observed at 
NiHuido Station It was concluded that additional resea^h 
is neeied to provide adequate knowledge on the influence ot 
those factors affecting the safe and rtlicirnt utilisation 
of  ara  icr  in Antarctica. 

11-72*' 
Modification ot a Two-Wheelrd Tractor for Noveaent ot Sand 
in Drydocks, Jul l9bS, J. J, Doaan, S Phelps. AI>467)B6 

A previous study revealed that thr airaa rear keel and 
bi Ige blocks in drydocks did not a I low aufficlent overhrsd 
clearance     for     arihanual      sand     rrjoval     rquipaeut The 
Ciavely two-wheeled walked traitor, which la in use la aany 
Navy yaids in the sand reaoval operation, vis ■r>dilirJ ,n 
oidei to provide a low profilr unit ih4 lonlü «eadily wrg 
undei . hr ship in skist docking aituations Thir -J.script ion 
is given so that Navy ysids can sccoaplish thr aoditicstion 
at a aimaua cost if it can be used piolitably in their 
installationa. 

N-723 
Krview  of   Cliaatologual   Influrmea  on  the Deterioration ol 
Ice and Snow.  Jun  IMS,  N.   S    Stehl.', A[Mi6S277 

The cliaatologual factors ot high solar radiation snd 
sir teaprrature contribute to ablation and dete*lorstiou 
processes m ice snd snow. locsl euviroiusr<it -»ul diaste 
are as tapovtant as elevation snd IstitO'V in Jeteraining 
th ia|>otiance of these factors to the iblanon and deten- 
oration processes. At present howrve*.. these processes 
cannot be predicted iroa cl isutol3gual Jsts slone. Studies 
are needed on :hr influence o* laltl radiation and teapet*- 
i .ii r on ice and processed snow. The albedo ot these sm- 
tsces will deteramr ihr aHK>uni ot solar radiation jhsorbed 
snd, in sresa of high solsr rsdiation but beluw freesing 
teaperatures, it auiy deteraine the aaouut ot ablation and 
deterioration of  the  surface. 
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11-7]« 
Ra^ulrMMBti (or Liquid Dlitr.huttoo Sy(t«M to Polar l»»fi, 
Ott  im, C, R. Utt—a, A06.M618 

fb» dlttrtbutlon of frMitbl» liquid! In polar ctapi 
potta apcrlal problraa atldoB •ncountorvd In doaattic plptag 
ayttMM. Prrliainary cold ckaabor toata kavt h»»n conductad 
to obtain baalc (rMSiat rat« InfonMlioa oa ««ttr iliiwini 
through tttt loop« of 2-la. |alvaali*d (tMl, PVC plaittr 
pip« aid typo X copper tubing It «at found that boat la 
loat aoro ilowly froa ptaatlr and coppor plpoa than fro« 
(tool pip«. Alao, at high fluid volocitioa, aignificant 
aaounta of boat aro («norttod which offortivoly roduco tb« 
•ir taayoraturo at which frooting occurt. 

H-72S 
Totting  of Traoalont  Supprotaion Notworbt,  Aug   I96S,  S,  J. 
Wooton, AM70IM 

Data tabon froa tho tooting tondt to indlctt* that tho 
•oat «ffoctivo o*or-valtago trantlrot aupprcation tyttoa 
available today it tho tctivo filter network The thyict- 
tor, pretontly being aonufactured by tho General Ilectiic 
Coapaoy, wat found to be tho leatt etpentiv«, aiaplttt in 
operation and bighett In reliability of the fi.ter ayttoat 
totted, tnd tecond only to the tctivo filter network in 
attenuation The NCIL developed loaty lino it very offoc- 
tivo for the tupprottion of trtntient volttgot when utod on 
tho pnaary aide of tho dlttributlon trtntforaor where the 
voltage it high tod tho current it relatively lo». 

N-726 
Applicationt   of   Rtdioitotopot   for   Naval   Field   EataMith- 
aoatt, Sop  Itti,  L.  1.   Gardner, A.  K. Mannt, H.   E.  Stanton, 
AD62U40 

Techniqutt oaploying rtdioitotopot wer« invrttigated in 
order to deterain« their utcfulnctt to public werbt depttt- 
aanta o( the Naval Shore Eattblithacnt. Theaa tecbnlquea 
include «baorption, detection of location, and bacbacatter- 
ing. The laat acntioned teeaed to be the aoat proaiatng anu 
offered taveral appllcationa for waterfront aaintcnance. 
Several Naval field ettabliabaontt were vitited during the 
courte of tb« «orb to ttcerttin probloa treat. 

N-727 
Ice Conatruction - Prototype Subaertible Electric Puap and 
Entention Tub«, Oct I96S, C. 1. Hoffaan, AW.2S320 

Sea ice baa been uaed citanaively in polar regiona for 
roadt, runwiyt, ctnp ait«t tnd other operttloatl purpotet. 
It htt been found, through field expenaenta, thtt free 
flooding ice at aub-freexing teaportturet ia an effective 
aethod of iaproving tb« turftca and load betring capacity of 
natural ic« tb««tt. In thia ttchniqu«, water it puaped froa 
below the ic«, diachtrged around the puap, and allowed to 
aeek itt own Uvcl. The tucctttful perforatnee of to exper- 
iaental tubaortibl« clactiic puap in thit application at 
Ttmle, Greenland, led to tb« design tnd ftbricttion of t 
prototype ctting tnd extenaion tube for high-voluae, low- 
lift puapa. Functional tatting of t 1,600-gpa, I2-ft-haad 
Prototyp« in tb« Port Huoncae Harbor indicated that it 
thould be wall tultad for flooding nttural ic« turfacet froa 
1 to 30 ft or aoro in thicknatt. Following correction of 
the corrotioa tnd electrical connection probloa« encountered 
in the Hueneae tettt, the unit will be tctttd in a polar 
«nvlronaont. 

N-72i 
Cathodic Protection of Hooring Buoy« tnd Chtin, Part I, 
Initial Field T«tting, Jun 1965, R. V, Oritko, AM172S9 

A atudy wat conductad into th« faaalblllty of catbodi- 
cally protecting « float aooriag. Th« original cathodic 
protection ayttta utiliiad tacrificitl augnetiua tnodet with 
tutoaatic control heada datignad to aaintain the d«tir«d 
potential level. Thit tyataa did not operate tatitftctori- 
ly. A aodiflcttion uaing uncontrolled tine tnodot gave a 
higher level of protection to tho buoy and riter chtin, but 
intufficient tine wtt pretenl on tb« ground leg» to provld« 
th« oeceattry potential. 

N-729 
Degradation of Organic Coatlogt by Irrtdiatlou With Light. 
III. Volatile Product» Froa Siaulatod Solar Irradiation in 
Air, Jun IMS, P. J. Heaitt, AI)6I7244 

Variout clear vehicle filat were trrtditted in tir with 
t xenon arc, and the volatile producta were identified by 
infrared tpectrotcopy. The filat included alkyd, oil, 
vinyl-alkyd, vinyl, vinyl acetate, epoxyaain«, and epoxy- 
polyoaid« filat. The volatile producta obtained were quali- 
tatively tiailtr to thote obtained by atrcury arc irradia- 
tion of th« tta« filaa, but the relative aaounta of the 
variout producta were changed In aany caaat. Tb« producta 
froa the aercury arc irradiation contained acetylene, but 
thote froa the xenon trr irradiation did not contain acety- 
lene. Theae differencea in the producta ahow that the aor* 
rapid drt«riar«tion in the ultraviolet light froa the aer- 
cury arc differ« froa IK deterioration obtained in the 
aiaulated aunltgbt froa the xenon arc. 

N-7J0 
Survey of C«Mi»! Syatea- lot  Auxiliary Power Equipaent, Aug 
1965, R. N. Le*eberg, AIKot<U 

fn« technical note covera a aurvey at roaaercially 
tvtllable control ayatea coaponenta which aight be adopted 
for ute with Ntvtl ttandby power equipaent requiring rloae 
voltage tnd frequency control, with particular reference to 
aolid-tttte devicet. It la concluded that (I) "off the 
ahelf" coaaercial caatrol ayatea coaponentt art generally 
not tultable for direct application in control ayateaa «here 
"high quality" power output ia required, (2) to aatiafy the 
requiroaent for "high quality" pewer output, the coa^lete 
control ayatea ahould be -a-efully engineered and each 
control coaponent <n th- ayatea ahould be individually 
telected, detigned and aonufactured to becoae an integral 
and coapatible coaponent «ithin the coaplete control ayatea, 
and (3) the ne« developaenta and taproveaenta for control 
ay.tea coaponentt that have retultad froa the ute of ne« 
tolid-atate devlcea and aagnetic core aaterlala are all 
adaptable for uac. 

N-731 
An Unattended Power Syatea Wavefora Recorder, Jun 1965, H. 
H Kajlhara, AIM701M 

Thia note revie«a the in-houar ROT&E «ork conducted in 
FY-6S tovarda the developaent of an unattended po«er ayatea 
wavefora recorder. 

An Inveatigatlon of X-Ray Analytet of Paint Pigaenta, Jun 
1965, S. H lattett, J. B. Crilly, AOA67073 

The featibility of uting X-ray techniqi1«« in the cheal- 
cal antlytet of point pigaenta wat invettlgated aa a part of 
the task on tpactrographic analyaia of paint. It appeara to 
be feaaible, with certain qualificationa coutidered in thit 
note, to aake an analyaia of pigaent coapoundt auapended In 
paint by the ute of X-ray techniquet. 

N-7J3 
The Ute of Anttrctic, Nulti-Purpoae (W-l) Fuel in Space 
Hoatert, Caap Stovea, and Lanterna, Sep 1965, W. W. Wataon, 
J. J. Wlte, AIM71241 

The tpecificationt for t aulti-purpoae fuel, NP-I 
(NIL-F-231(I) have been developed by the bureau jf Naval 
Weapona. Thit fuel, propoaed for uae at Antarctica in 
aircraft turbinea, dieael enginea, and apace heatera, hat 
received prior approval for uae in i-l.lO and C-135 aircraft. 
The current atudy waa undertaken to deteraine itt aultabili- 
ty for ute in tptce heatert, eaergency caap ttovet, and 
lanterna. The taata indicate that, aa a fuel for "pot type" 
apace heatera, NP-I ia auperior to the prtaently uaed DF-A 
apace heater fuel. NP-I ia not recoaaended aa a regular 
fuel for proafuriMd caap atovet and lanterna which noraally 
burn «oito gttoline. Under eaergency condition», however, 
NP-I can be uted in thete unit» for »hort period! of tiae. 
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N-734 
A Propo»!) Syitr« for Supplytng Air to • Hypothrtlc«! Und*r- 
occan Svabcr Bair. II. The Vrnturi Ct> Exchtntrr, Jun 
l<tbb,  H. P. Vn.1, A. Unuuth, AM67SOO 

A device celled • "Venturi Gee Exchenier" wa* detigned 
end conetrucled. The function of the device ia to contlnu* 
oualy acrub the interior ataoaphere of a aiaulated under- 
water chaaber in aea water. The only aource of oxygen in 
the eapertaental chaaber ta that reaoved fro« the aea water 
during the acrubbing proceaa, and the only aeana for rra.iv- 
ing carbon dioxide froa the chaaber ia the aaae acrubbing 
proceaa. A aicro-burner can be kept burning indefinitely in 
the chaaber, and two rata were aalntained In the chaaber for 
an entire 8 hr day. During their atay in the chaaber, the 
rata appeared to be coafortahle and they auffered no dia- 
cernible ill rffecta froa the experience. Future plane call 
for the conatruction of a aubaeraible aodel of the Venturi 
Gaa Exchanger which will be eaployed to ventilate a aub- 
aerged chaaber. 

tl-735 
Exterior Concrete and Haaonry Painta,  lat Seaiannual Evalua- 
tion of, Aug HfcS, J. B.  Crllly, AU62WU 

Eight painta have been expoaed on four aaaonry aub- 
atratea: concrete brick and block, cinder block and 
expanded aggregate block. Three expoaure aitea, Kwajaleln, 
Harahall lalanda, Kaneohe, Hawaii, and Port Hueneae, 
California, have been uaed. After 6 ao on Kwajaleln, painta 
baaed on atyrene-butadiene and atyrene-acrylate aolutiona 
have begun to fall. Theae painta have recently been covered 
by Federal Specification TT-P-0097. 

N-736 
Experiaental Wood Piling Treataenta FY-6S, Aug 196S, T. Roe, 
Jr., H. Hochaan, AD46t687 

Sixtyaix 20-ft pilea cut froa 40-ft claaa B Douglaa 
fir pile« were treated with creoaote-free preaervatlvea 
containing coabinationa of coapounda In the NCEL wood treat- 
ing plant. Twelve pilea were treated with two of theae 
aolutiona to which aoae creoaote waa added. Retentiona of 
preaervative were deteralned by weight ircreaae. The 
treatei* pilea are being expoaed at Waiplo Point, Pearl 
Harbor, Hawaii. 

11-737 
Failure Hodea of Sand surrounding a Laterally Dlaplaced Pile 
Subjected to Static and lapact Loads, Jul 19bS, L. W. 
Heller, AD470096 

An experiaental investigation haa been conducted to 
define the patterns of aoil aoveaei.t in the vicinity of a 
laterally dlaplaced pile under atatic and lapact loadlnga. 
A 2-ln.-ai4, 30-in.-loiig stiff aodel pile section waa eabed- 
ded 18 in. into a box of unifora dry sand which had a 
colored grid pattern. The pile was loaded laterally, the 
aand waa wetted, allowed to drain, and waa vertically aec- 
tioned to photographically record the characteriatlc pal- 
tern« of aand aoveaent. The data reveal that the horizontal 
aand aoveaent sbout the lower portions of the eabedded pile 
are aiailar for both static and lapact loadings, but that 
lapact loadings produce larger sand aoveaents near the 
aurface. Influence values and voluae factoca for the aand 
•otion in the vicinity of the pile are given for both atatic 
and lapact loada. Inertial pile loading, developed aa a 
conaequence of the soil aoveaent, can be deteralned froa 
theae quantities. 

N-73« 
Refraction of Diapersive Waves on a Beach, Jun 196S, J. R. 
Evana, D. G. True, AD6U876 

Diapersive type aui.ace gravity wavea were generated in 
water 2.5 ft deep by a aingle quick iMseraion or withdrawal 
of a aaall plunger located along one wall of a 90-ft aquare 
tank of water with beachea on the reaaining three sides. 
Heaaureaenta of water level variation were aade at about 20 
painta on and in front of the 1 on 13.6 aand beach opposite 

the plunger. These were reduced ao as to provide the aapli- 
tude and position of the wave refraction pattern on the 
beach. It waa found that the arasured wave crest refraction 
psttern and aaplitude are predicted adequately by Snell's 
Lav and by a aodification of Green's Law. 

11-739 
Survey  of Standby Power Systeaa,   Aug  1965,   H.   H.  Leacberg, 
MMNN 

This Technical Note describee current reaetrch and 
developaent effort, by induatrial and other organisations, 
in the field of internal coabuation rnginea for possible 
future application to atandby engine-generator aets for 
Naval shore stationa where high-grade electrical power ia 
required. Since the reaulta of this research and develop- 
aent activity will not becoae available for practical use 
for aany year», it ia concluded that any replaceaent of 
standby engine-generator aets at Naval shore atationa in the 
near future auat be by atandard enginea froa current aanu- 
facture, iaproved only in design details to attain higher 
efficiency and reliability. 

N-740 
Truck Tractors sod Seaitrailers in HCB Operations, Fcb 1966, 
D. Taylor, J. J. Doaan, AD876497L 

A study waa aade of the Naval Conatruction Force truck 
tractor-seaitrailcr coabinationa in furtherance of the 
findings in NCEL Technical Report R-342. Coablnations of 
these vehicles in the HCB allowance list, HCB equipaent 
pool, and the P2 and P25 advanced baae functional coapo- 
nenta, and the vehiclea in the Bureau of Yarda and Docks 
nobiliiation reaerve atocka that would be uaed in theae 
coaponenta, were exaained in reapect to the capability of 
the vehicles with the anticipated aaxtaua loada «hen opera- 
ting on and off the highway. The vehiclea are generally 
adequate for the anticipated loada, excepting the code 0607 
HS2 truck when it auat tow a seaitrailer loaded with the 
largest HCB sugaenting equipaent iteas. It ia recoeaended 
that the code 0638 H123 be uaed in theae inatances. 

N-7AI 
Coapilation of Operational Performance Record« for Uninter- 
ruptible Electrical Power Supply Equipaent, Nov 1965, E. 
Giorgi 

Nuaeroua probleaa and failures have been experienced by 
Naval shore sctivities in the operation of uninterruptible 
electrical power aupply aysteas. A performance evaluation 
of these systeaa waa therefore initiated by the Laboratory 
aa a phase of sn over-all taak to develop reliable uninter- 
ruptible power aupply equipaent. Varlou« Naval activities 
have cooperated in aubaitting perforaance records on equip- 
aent currently in aeivice at each activity. A coapilation 
of the perforaance recorda received during the period of 
I Jan 1964 to 20 Jun 1965 ia presented aa an interia report. 
Background inforaation on the Laboratory's task effort and a 
preliainary analysis of operstionsl failurea are also 
included. 

N-7M 
NP-1   ss   a   Fuel    for   Dieael   Enginea   (Aabient   Teaperature 
Phase), Sep 1965, W. W. Watson, J.  J. Wine, AIM73167 

The apecificationa for a multi-purpose fuel, NP-1 
(niL-F-23188), have been developed by the Bureau of Naval 
Weapona. Thia fuel, propoaed for uae at Antarctica in 
aircraft turbine», dieael engines, and apace heatera, has 
received prior approval for uae in C-130 and C-135 aircraft. 
The current study waa undertaken to determine its suita- 
bility for uae aa a fuel in compression-ignition engines. 
Results of a 500-hr endurance run and a aeries of dynaaoa- 
eter teata indicate that HP-1 fuel is an entirely acceptable 
aubatitute for DF-A fuel in aediua and high speed dieael 
engines, under teaperate weather canditioos. Teata to 
determine the extreae low temperature capabilitiea of HP-1 
are currently in progreaa, with coaplete approval antici- 
pated. 
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1-743 
TW UM of JP-5 Aviatioo Turbine Pual io Urge Bote, Low 
SpMd Dlcicl Eatiatt, Mo« 196}, W. W, Witsoo, AM74043L 

ID «lav of ■ubituti«! econaaico anticipated in the 
field of fuel logiitlcs, •■ inveatigation «at conducted to 
deteraine the feailbility of aubatituting JP-S aviation 
turbine foal for atandard Dr-2 dleael fuel in largt born, 
low apccd dieael enginea. The ioveatigatloa Included: (1) 
canaultatioo with engineeriag and aervice repreaentativea of 
engine and Injection equlpaent aanufacturcra, (2) detailed 
exaalnatlone of typical eoglnea following lengthy operation 
on JP-5 fuel, and (3) on-the-»pot inapection and analytia of 
reported large bore eogiae-fucl difficultlea. Proa tbia 
Inveitigatioa it was concluded that JP-5 can be eubatituted 
for DP-2 In large bore, low apced dleael enginea with no 
appreciable ill affecta to the engine or Injection equip- 
•ent, provided only that certain baaic precautionary aoa- 
aurea are obaerved. 

II-744 
Acceptance Teat and Evaluation of the Hoco 4,100 CPO Dialil- 
lation   Unit,    Scp   1965,    S.    L.    Phelpa,    J.    S.    Williaaa, 
AD4707S2 

An evaluation teat of a 200-gph vapor coapreaaion 
diatillation unit wit conducted to deteraine ita conforaance 
to thr purchaae apecificatioaa. The unit la dcacribed in 
detail. Tbc raaultt of the teat are given in both graphic 
and tabular fora. Production during the 400-hr teat aver- 
aged 230 gpb at a ratio of 320 pouada of water per pound of 
dieael fuel. Perforaance with and without acid injection la 
alao given. 

M-74S - laaued aa 11-119 

11-746 
Laboratory   bperiancea   With   a   Gaa   Turbine   Powered   Power 
Package, Oct 1965, I. J. leck, AD4742S0 

Tbia report covera the initial inapection and tenting 
of a 100-kW electrical power unit driven by a toeing 300-hp 
gaa turbine. The unit had proviaion for producing atcaa, 
both through recovery froa the turbine'a eihauat and firing 
of a aeparate but integrally aounted water tube boiler. The 
ateaa producing equlpaent «aa operated only for abort pcri- 
oda due to lack of adequate inatructiona and diagraaa. At 
850 hr of operation, the gaa turbine loot power froa eroaion 
and/or corroaion of the blading in the nozzle box iaaadi- 
ately after the coabuatort. Severe abraaive wear of the 
firat atage power blading froa petroleua coke lodged in the 
nozzle blading could alao have contributed to the power 
loaa. Theae and other operational difficultlea are reported 
in thia note. 

11-751 
Analyaia of Ocean-Floor Soil Saaplea by X-Ray Diffractoaetry 
and Infrared Spectroacopy, Jan 1967, G. R. Glenn, AM22263L 

Because of the apecial problaaa of analyzing ocean- 
floor aoila, procedurea «ere deviaed and eaperlnenta were 
aade to teat the auitability of uaing X-ray diffractoaetry 
auppleaented by infrared apectroacopy for identifying the 
conatituenta of core aaaplea. The reaulta indicate that the 
techniques are effective aeana of identificatioa. X-ray 
diffraction recorda and infrared apectra of aelected core 
ssaplea are preaented, and experlaental data are tabulated 
and analyzed in light of reference data for ainerala aoat 
likely to be found in ocean-floor aoila. The principal 
D-apacinga and infrared absorption banda are provided as a 
baaia for the identificationa. 

1-752 
Locoaotion of Ocean Bottoa Vehicle by Shifting Ballaat, Dec 
1965, C.  L. Herndon, AD625321 

This report deacribea a feasibility study of shifting 
ballaat in a rolling unit aa a aeana of locoaotion for deep 
ocean vehicles over terrian likely to be encountered on the 
ocean floor. It waa deterained that thia waa not a practi- 
cal approach at the present tiac, because of excessive power 
requireaenta. To aove the vehicle 1 aph requires 20.5 hp, 
which increaaea to 73 hp to aove it 2 aph. 

11-753 
Essential  Featurea  of  Alkaline Spray Cleaning Studiea, Jul 
1965, H. L. Drobny, AD468251 

Continued inveatigation of the alkaline apray cleaning 
proceaa la reported. Relevant Inforaation obtained froa a 
field survey of BUWBPS apray cleaning tasks at NCAS Cherry 
Point and a HAS Alaaeda is siuasanzed. The concluaions of 
thia aurvey are that experlaental studies are in aoat cases 
essential to perait selections of spray cleaning equlpaent 
and aaterlala, and that the cleaning Jobs auat be specified 
in   detail   before   the   experlaental   evaluationa   can  begin. 

II-754 
The  Hodifled  OCD Bleat Cloaure Valvea,  Test and Evaluation 
of, Pt.  1, Sep 1965, J.  Andon,  AD47U08 

Eight OCD bleat cloaure valvea are being evaluated by 
HCEL. Theae valvea range in aize froa 600 cfa to 2,500 cfa 
and are either bleat actuated or can be cloaed pneuaati- 
cally. Teata performed in FY-65 include noraal force deter- 
ninationa, pneuaatic operation of triggered valvea, air flow 
characteristics, and atrength of latch aechaniaa under 
negative preaaure. The rated blaat perforaance and reli- 
ability testa are planned for FY-66. 

H-747 - Cancelled 

11-74« - Cancelled 

11-749 - laaued aa R-429 

R-755 
The   Converaion  of   16-In.   Projectilea   to Preaaure Veasels, 
Jun 1965, K. 0. Gray, J. D.  Stachiw, AD625950 

Preaaure veaaela for uae with freah water and aea water 
at prcsturea up to 20,000 pal have been fabricated froa 
aodified 16-in. high capacity Naval projectilea. Detaila 
for aodification of projectilea and the fabrication of 
supporting equlpaent are preaented. Proof-teating procedure 
and data are deacribed and diacuased. 

»-750 
Analyaia of Reinforced Concrete Thin Sheila - A Preliainary 
Study, Oct 196S, R. R. Craig, AD624197 

Thia study is part of a long-rang* prograa to obtain 
information pertinent to the analyaia and deaign of concrete 
thin ahell structures subjected to dynaaic loada. A brief 
bibliography of soae of the literature related to thia 
aubject ia included. The reaainder of thia report la 
devoted to the theory of ahallow ahella. The equations 
governing the dynaaic behavior of ahallow ahella arc de- 
rived, and the Galcrkin aetbod ia eaployed to obtain a 
aolution for the free vibration of a claaped, elliptic 
paraboloid shell such aa aight be uaed to support the floors 
in a aultistory building. 

H-756 
tlaat Reaiatance of Check and Cste Velves,  Nov 1965,  E.  R. 
Bockaan, J. D. King, R.  S.  Chapler, A0626I31 

The objective of thia teak waa to deteraine the blaat 
icaiatance of atandard check and gate valvea which nay be 
uaed in protective shelter equlpaent and utility ayateae. 
Coaaercially available 3-ln., 200-pai HOC (water, oil, or 
gaa) bronze check and gate valvea were subjected to trsn- 
sient air preaaurea to about 390 pal and to tranaient hy- 
draulic preaaurea to about 2,000 pal. Subaequent visual 
exaaination, operational teata, and hydroatatlc leak teata 
revealed no daaage to the valvea, and teat data indicated 
relatively low aagnltudea of  atrain.     In order to deteraine 
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whether or not tht valvot My hi- dynoulrally loaded when 
•ubjrrtrd to a nuclear blaal wave, the natural frequtnclca 
of the valvei were ebtalntd and compared to the rlae nmr of 
nuclear «Kploalona. Thia ahowed that if a blaat wave 
rearhri the valve without attenuation, dynaaic loading r.uld 
occur. If, however, the wave auat propagate through a 
piping ayates to reach the valve, the wave front My be 
relatively unchanged, or it aay atecpen and poaelbly In- 
creaac the dynaaiic loading, or it any be attenuated ao that 
little or no dynaaiic loading would occur. In the caa« of 
ahocka generated by the teat equlpaent, it waa ahown that 
dynaaic loading waa not applied. Becauae the aoat aevcre 
loading conditiona could not be produced by the teat equlp- 
aent, the exact configuration in which valvea are to be uned 
auat be conaidered before recoaaendatlona can be Mde aa to 
their blast reaiatance. 

Sep 
II-761 
Airfield Paveaent   Evaluation,   USHAS Pout Hugu, Calif. 
196i, R. J. Lowe, W.  H. Chaaberlin, AI)47A»4 

The evaluation of the U.S. Naval Air Station, Point 
Hugu, la preaented with the allowable groaa load capacltlea 
of the runwaya, taalwaya, and parking aprona for aingle, 
dual, aingle tandra. and dual tandea wheel aasaably air- 
craft. Inloraation la alao Included on the conatructlon 
hiatory, cllMtlc data, and current aircraft traffic. 
Reaulta of the field and laboratory teata on the paveaenta 
and aubaurface aateriala are included in the tablaa. 
Reaulta of the evaluation ahow the ruawaya, taalwaya, and 
parking aprona with the exception of connecting taalwaya 9 
and "C" and parking aprona 2, 6, and 7 are capable of wlth- 
atanding the loada  lapoaed by current aircraft. 

11-757 
Snow  Tranaport  Equipaent      Speciflcatlona   for   the Model   40 
Towed-Type    Snowplow   Carrier,    Sep    196S,    S.    E.    Gifford, 
tftTUM 

Thia Technical Note containa outline apecificationa for 
procureacnt of a aodel 40 anowplow carrier developed by 
NCEL. Ita developMnt la given in Technical Report R-417. 
Thia unit, which la a aki-aouoted, towed-type piece of 
equlpaent, waa developed for elevating roada, runwaya and 
alallar areaa on anow. It waa deaigned to gather anow froa 
borrow pita and tranaport it through the air onto iheae 
areaa. The anowplow carrier alao can be u«ed for clearing 
drifted anew froa operational areaa on anew and ice. 

N-742 - Cancelled 

H-763 
Calculation of the Energy-Angular Relationablp for Neutrona 
Froa a Nrutron Generator, Sep 196S, C. H. Huddleaton, N. F. 
ShoeMker, A062147J 

A relatlviatic calculation la and* to detenlM the 
energy of neutrona ealtted froa the NCEL neutron geMrator 
aa a function of the angle of ealaaion. loth the tritiua 
reaction, with a neutron energy of approxlMtely 14 MEV, and 
the deuterlua reaction, with a neutron energy of approai- 
Mtely 1,3 NEV, are conaidered. Valuea of neutron energy aa 
a function of angle are tabulated and plotted. 

R»TM 
iechanical Propertiea of Sea Ice With Reference to Struc- 
tural Behavior of Ice Sheeta, Sep 196J, E. S. Piater, 
AM21042 

A reaaonable atartlng point for developing conatltutlve 
pquationi for the aechaoical behavior of aea Ice would be 
the fundaacntal theorlea advanced in the reaearch of aetala 
at elevated teaperaturea. In aoae areaa, the advanced 
theory appeara to be adaptable to the atudy of aechanlcal 
behavlir of aea ice, while in othera, conatltutlve equationa 
will have to be developed. Eaphaala la needed in reaearch- 
ing the probleaa of ahort-ten behavior, long-teta creep and 
paraactric effecta of teaperature, age and brine content on 
atrength, aa well aa repeated loading and cuaulative daaage. 

N-7S9 
Active  Arching of Sand During Static  Loading,   Nov  1966,   N. 
L.  Gill, D.   G. True, AD6I44» 

Teata were perforaed to provide quantitative inforaa- 
tion on aoll arching over a buried atructure. Idealised 
aaall-acalc atructurea were burled in prepared speciaena of 
dry NCEL teat aand, and atatic ove-preaaurea of various 
aagnltudea up to a Mxiaua of 150 psi were spplied to the 
surface of the apeclMna. Foundation area and depth of soil 
cover over the structures were the aajor variables during 
the tests. Heaaureaenta were aade to evaluate the inter- 
rrlationshipa between depth of aoll cover, atatic overpres- 
sure, soil stiffness, atructural action, and aoll arching. 
The aagnitude of aoll arching over a particular aoll- 
atructure systsa subjected to ststic loading waa found to be 
a function of a factor accounting for the geoaetry and the 
relative stiffness of that systea. Geoaetry is accounted 
for by the periMter area ratio of the atructure aultiplled 
by the depth of aoll cover. The atlffneaa portion of the 
factor related the aoll atlffneaa to the stiffness of 
response  of   the atructure  relative  to  the  free-field aoll. 

N-760 
Conatructlon    Equipaent    for   Handling   Heavy   Loada    in   the 
Ocean, Har 1966, I. J. Nuga, AD8Ü8820L 

Inloraation concerning key plecea of equipawnt eaployed 
in raising and lowering heavy loada in the dt-o ocean is 
suaasrised and conveniently displsyed. RecoaaendAMons for 
reaearch,    davelopaent,   teating   and   evaluation   are   j'vrn. 

N-764 
Honte Carlo Calculatlona of Caaaa-Ray Albedo,  Sep 1965, C. 
H. Huddleaton, N.  F.   ShoeMker, A0621441 

A Honte Carlo coaputer prograa has been used to gener- 
ate valuea for the differential doae albedo of gaaaa raya on 
concrete. The values have been fit to a acaieapirical 
foraula containing two adjustable paraaetera. Valuea for 
the paraaetera are reported aa a function of gaaH-ray 
energy. 

N-765 
Allocation of Vehiclca at Centera,  Sep 1965, H. Conahor, C. 
E.  Parker, AD6211J4 

Thia TecUnical Note developa a aodel for the problea of 
allocating vehicles to centers where the totsl nuaber of 
vehicles svailable la fixed. An algoritha for obtaining the 
optiul allocation ia illuatrated by aeana of an exaaple. 
Thia Mdel aaauaea the deaand distribution for vehiclea la 
known and that a penalty for lack of a vehicle at each 
center can be poatulated. In Appendix A the total nuaber ia 
peraitted to vary. A Fortran prograa to solve thia problea 
on the IBM 1620 has been written and verifier, and la Hated 
in Appendix I. 

N-766 - Cancelled 

N-767 
Protective Coatlnga   in  Shallow and Deep Ocean Envlroaaenta, 
Aug 1965,  C.  V.   Broulllette, R. W. Driako. R. L. Aluabaugh. 
AD472701 

A nuaber of organic coating systras, topensted sine 
inorgsnic systeas, and splash sons coapouads were exposed on 
steel speciwns in shallow snd deep ocesn snvironacnts. 
Perfonsnce waa generally better at «hallow deptha. Notable 
exceptiona were aoft aaphaltic and coal tar coating ayataas 
that are auaceptible to barnacle daaage in aurfaca watara. 
Organic coating systras of 13-ail or greater dry flla thick- 
ness perforaed aarkedly better than those of less thickness. 
Post-cured sine inorganic ayateaa tended to perfeta better 
than thoae aelf-cured. 

N-73 



N-76S 
Fictort Affcctloi Uttlitlti Coaiuaptioa and Cost, S«p I9ti, 
I. A.  Uupp, AMMMl 

Tbli report dticrlbai raatarch on the rtlttlooihip 
bctwra utlllti*! couiapUoo tod coit it ««Ucttd Naval 
activitlaa and varloua daacriptlv« atatiatlca for tha artlv- 
itlaa. Th» atatlatica Inrludad activity population, tr- 
placaaaat valiw and afiur« irrt of varioua typoa of faclli- 
ttaa. Multiple rt|r*aaloa analyaia «aa th« atthod uaad In 
the raatarch. 

conflud floodlnt, and Ilia othar la a le«-preaaur*, hi|h- 
volia« unit prlnripally for frca flaodlD(. Their davrlop- 
•ant ia |iv«n ID Tachnical Rtport 11-356. Thaaa luiti, vhirh 
ar« aalf-coatainad and totally encloaad, art auitabl» for 
operation in air teaperaturaa to -«OF. Thay arr luitabla 
for aurfara and abova-aurfaca oparation. A turtion hoaa or 
■otal auction tuba throufh tha ice ahaat ia uaad to deliver 
«atar to the puapa, and diatrlbution hoaa ia used to deliver 
it to the flood area. 

11-769 
Hodel Studiea of Lar|e Vented Openinga  - Phaae II, Ort   l»fcS, 
D.  8.   Taatue.  AM741M 

A atudy «aa aada of the optiaua location for hlaat 
protection of generatora in pita and aheltera. The factora 
conaidered «ere coat, blaat overpreaaura, dynaalc preaaure, 
operational dependability, and cooling air requireaenta. 
Ground ahoch and radioactivity were not conaidered. Aa 
could be enpected, underfround locationa |<ve the aoat 
protection but are the aoat eipenaivc. Leaat expenalve ia 
the open pit, which |ivea the leaat protection. If the 
above-ground building can withatand the overpreaaura, it ia 
aa effective a location for generatora aa the underground 
coapartaent. Heat, noiaa, vibration and exhauat create 
probleaa when generatora are located within aheltera. Open 
pita with gratinga provide econoaical protec' .on froa dynaa- 
ic preaaure. A filter cover uaiag coopreaaible cylinder« 
aheuld provide aufflciant protectiou at aoderate coat, but 
nerds  further developaent. 

11-770 
Polar Tranaportation Equipaent - Hydraulic Cranea for Cargo 
Vehiclea, Scp 1965, G. I. Sherwood, V. H. Beard, AM72837 

A hydraulic crane aounted on a 6 by 6 truch-tractor waa 
teated at NcHurdo, Antarctica, during the auaaer aeaaon of 
neep Freeae 65. The crane had a aaaiaua lifting capacity of 
7,600 lb with a 5-ft booa radius. Ita aaxiaua booa radiua 
waa 1< ft, and ita aaaiaua lifting height waa 23 ft. It 
could be rotated 360 dag, and it waa eaay to operate without 
apecial training. The crane waa uaeful in aaaaabling equip- 
aent, aoving fuel druaa, loading and unloading cargo, and 
caap aaintenanre. The booa rotation and extension provided 
good control for accurate and eaay placeaent of aaterial. 
Siailar cranea are coaaercially available ia a variety of 
aiiea for aoat any aise wheeled or trached cargo vehicle. 
It waa concluded that a hydraulic vehicle crane ia a uaeful 
support itea for polar coaatal atationa and that ita uae at 
outlying atationa should be inveatigated. 

M-771 
laproveaenta to Polar Caapa, Uae of a 66-Ft Jaaeaway, Sep 
1965, G. I. Sherwood, ADOJJ010 

Certain practical conaiderationa have usually liaited 
the length of Jaaeawaya to *< ft; however, by using a aide 
entry and heating the building with a forced air furnace, 
ita length can be extended indefinitely. Although econoay 
of conatruction and heating increaae with length, a liait of 
64 ft waa aet for fire aafaty and poaaible tow aa an aaaea- 
bled building. This length is aaaily adaptable to the NOEL 
25-aan pioneer polar caap. This Technical Note preaanta an 
evaluation of practical liaita for the length of a Jaaeaway, 
using acceaaoriea developed for thia ahalter by NCIL. Thi« 
evaluation ia baaed on tests with 64-ft Jaaeawaya in an 
experiaental caap operated by the Laboratory near NcNurdo, 
Antarctica, during the auaaer aeaaona of Deep Freexe 64 and 
65. 

N-772 
Sea-Ice Conatruction - Specificationa for the Shid-Hounted 
Puapiog Unite, Sep 1965, S. I. Clfford, A047316S 

Thia Technical Note containa outline apeciiicationa for 
two akid-aounted puaping unite for aea-ice conatruction. 
One ia a high-preaaure, low-voluae unit principally for 

N-773 
Critical   Preaaurea    for   Radially   Supported   Cylinders.   Jsn 
1966, C. V.  Chelapati, A0627082 

A atudy la aude to find the critical preasures fo 
radially aupported cylindera with aiaple ends and subjected 
to unifora radial preaaure. The large drflertios theory 
developed by Langhaar and Boreal ia uaed to fine* (1) the 
critical pressures, considering only infiniteaiaal deflec- 
tions (Euler load), and (2) the critical preiaures for 
snap-through buckling (energy load or Tseio'i critical 
preaaure). 

N-774     Cancelled 

H-775 
An    laproved   Stepwiae   Regreaalon   Analyaia    Procedure,   Dei 
1965, W. L.  Wilcoxaon, J.  R. Wohlevcr, AD62532I 

Stepwiae regreaalon analyaia ia a leaat aquarea aethod 
for eatlaating an eaplrlcal linear relationship between 
variablea. Thia aethod ia lapleaenteJ by the roaputer 
prograa STRAP with foraat, varalon 2, for the IBM 1620 card 
or paper tape data proceaaing ayatea with 20,000 positiona 
of atorage and no apecial featurea. Soae of the capabili- 
tiea of thia prograa are found only in program for very 
Urge aachinea, if at all. The aany atatiatics, optional 
output and flexible data foraats provide a powerful prograa 
to aatlsfy the requireaents for »any applicationa at the 
Laboratory. 

H-776 
Theoretical Analyaia  of Dynaalc Preaaure Propagation in the 
Pore fluid« of Solle, Oct  1965, J.  W.   Feed, A0474156 

A study haa been aade of the propagation oi pressure 
wavea through the pore fluid of a aoll. Dry, aaturated, and 
partially aaturated raaea are conaidered for rohraivr and 
cohaaionleaa aoila. Tentative recoaaaendations are aade 
concerning aaauaptiona to be aade and aethoda to be used in 
predictlug the pore preaaurea reaulting froa lapulsive 
loadings. 

N-777 
Daaage Cauaed by Hurricane Betay at Certain U.S. Naval Shore 
Inatallationa in Southeaat United Statea, Jan 1966, P. J. 
Ruah, T. T. Lee, H. A. Coldin, H. T. Hurst, AI)627b37 

Observation and analyaea were aade of certain daaage 
cauaed by Hurricane Betay which occurred in the Bshaaa 
Islands and in the aoutheaatern portion of the United 
Statea, Sep 6-10, 1965. Daaage waa cauaed by direct wind 
forcea, by windblown debna acting aa alaailes, by «ind- 
toppled structures and vegetation, by wind-induced water- 
wavea and tides, by uncontrolled wa'erborne atructures and 
objecta, by direct rainfall, and by flooding of streaas and 
other water areaa. Particular note waa aade of daaage to 
buildinga and other fraaed atructurea, waterfront and harbor 
atructurea, and expoaed electrical and aechaniral facili- 
ties. In the hope of reducing auaceptibility of such in- 
atallationa, certain recoaaendatlona and proposals for 
research and developaent are presented. 

M-74 
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N-778 
HiinteoaocF   Infanution far the LGP Caterpillar U4 Seriea D 
Snow Tractor, Oct 1965, D. Taylor, ADA7SU1 

Tbia Technical Note waa prepared for inaertion in the 
Caterpillar aervice ■anuala for the low ground preaaure D4 
aeriea D anow tractor aerial no. 78A2B27 to provide a record 
of the USN and Caterpillar reference nuabera, a llat of the 
tractor aodification drawinga, a auggeated liat of apare 
parta for 2,000 operating houra, and apeclal inatructiona 
for auintenance and operation of the tractor. 

M-77« 
T.-st    and    Evaluation    of    the   Hodified   OCD   Blaat    Cloaure 
Valvea, Nov  1965, J.  Andon, A0475769 

Eight OCD blaat cloaure valvea were teated and evalu- 
ated by NCF.L Three aizea of valvea were included - 600 
eta, 1,200 cfa, and 2,500 eta. The valvea are deaigned to 
be cloaed by blaat actuation and/or pneuautically by air 
cylindera. The teata performed include cloaure force deter- 
■inationa, pneuaiatic operation of triggered valvea, air flow 
characteriatica, atrength of latch wchaniaai under negative 
preaaure, air blaat perforaance, and reliability teata after 
expoaure to the weather. The valvea pei foned aatiafactori- 
ly except during the air blaat teata. There waa a thread 
failure of the atud holding the valve disk to the valve stem 
at ahock preaaurea above 4 pai. This failure could be 
ceawdied by increaaing the shear area of the threada aub- 
jected to iaqiact loading. 

N-780 
Nuclear Blaat Vulnerability of Shelter Electrical Generating 
Equipaent • Dieael Engine Overpreaaure Tolerance, Nov 1965, 
J.  Andon, AD684462 

Nuclear blaat tolerance of internal parta of an opera- 
ting dieael engine waa teated by exposing the exhauat 
ayatea, and aiaultaneoualy the intake and exhauat ayatea to 
aiaulate overpreaaure air. Peak overpressures aa high aa 
100 pai wert- applied. When the engine exhauat waa aubjected 
to overpreaaure, the engine apeed waa aoaentarily but no- 
ticeably reduced, and the coabuation chaaber peak preaaur» 
waa slightly increaaed. With the intake and exhauat ayatea 
expoaure to overpreaaurea, the engine apeed waa only slight- 
ly affected, and the peak coabuation chaaber preaaure waa 
greatly increaaed. Thia preaaure reached 4,400 pai at 100 
pai overpreaaure, thus, increaaing the internal load to over 
four times that of normal engine operation. The dieael 
engine under teat withstood repeated overpreaaure applica- 
tions of Kn pai without any failurea. To coaplete the 
evaluation o blaat vulnerability of dieael-driven generator 
aeta,    external   parta   tolerance    teata   will   be   neceaaary. 

N-781 
Effect    of    Deep    Ocean   Environments    on    the    Corroaion   of 
Selected Alloys, Oct 1965, F. H.  Reinhart,  AD626586 

Thia ia a partial report covering eight aateriala 
aelerted aa representative of the different claaaea of 
alloys expoaed in the Pacific Ocean at deptha ranging froa 
2,340 to 5,640 ft for periods of tiae ranging froa 123 to 
1,064 daya. Aluminum alloy, 5086-H34, waa attacked by 
intergranular corroaion which waa aanifeated by pitting and 
edge penetration. It waa also attacked by crevice corro- 
aion. Ita corroaion ratea and pit deptha increaaed with 
tiae of expoaure. Copper alloy no. 715, alloy ateel A1S1 
4130 aud the extra high atrength low alloy ateela corroded 
uniformly, their corroaion ratea decreaaing with Increaaing 
tiae of expoaure regardleas of depth. The nickel baae 
alloy, Haatelloy C, waa uncorroded. The auatenitic atain- 
leaa ateel 20-CB alao waa uncorroded except for crevice 
corroaion after 197 daya of expoaure at a depth of 2,340 ft. 
No aigmficant effect of preaaure on the corroaion behavior 
of these alloys ia evident froa the data preaented. 

N-782 
Recovery of Subacraible Teat Unit 1-1, Oct 1965, C. K. Paul, 
AD475041 

The firat aubaeraible teat unit (STU 1-1) eaplaced on 
the ocean floor on 29 Har 1962 had evaded all recovery 
atteapta for alaoat 3 yr. The relatively long expoaure 
duration of the STU'a engineering aateriala apeciaena aade 
ita recovery highly deairable. The poaitioning of the STU 
during ita original eaplaceaent conatituted tue aajor prob- 
lem in the recovery of the STU. The poaitioning ayatea uaed 
during the aucceaaful recovery cruiae ia deacribed. Three 
grappling techniques utilized during the aearch cruiae are 
deacribed. The methods uaed to pinpoint the STU'a bottoa 
location and to physically retrieve it to the aurface are 
explained in detail. 

N-783 
Collective Protector Deaign and Developaent, Interia Report, 
Nov 1965, N. P. Oldaon, R J. Zablodil, AD625402 

Filtration of ventilation air ia neceaaary to protect 
peraonnel in a shelter area againat radiological, biologi- 
cal, and cheaical warfare agenta. A collective protector 
unit includea three filtere, in aeriea with a blower, which 
will remove contaaination froa the ventilating air entering 
the ahelter. The objective of tnia work unit ia to develop 
a faaily of modern, lightweight collective protector units, 
which will incorporate eaay replaceaent of filter elements, 
and eaay interchange of power unite. In thia connection, 
various filtering aedia were to be inveatigated to determine 
the feaaibility of uaing aoae of the new concepta of air 
filtering. 

N-784 
Reinforced Plastics Laminate» Panela - Expoaure and Initial 
Phyaical Teata, Feb 1966, T. Roe, AD684403 

Seta of glaaa-reinforced epoxy a.id polyeater panela, 
both coated and uncoated, have been expoaed at China Lake 
and Port Hueneae, Calif., and at Kwajalein, Harahall 
Islands. A fourth act of panela ia being aaintalned aa a 
control. Reaulta cf phyaical te ta on the firat group of 
theae control panela are reported 

N-785 
Exterior C  :ete and Masonry Painta, Second Semiannual 
Evaluation, c  1966, J. B. Crilly, AD849556L 

Eight painta have been expoaed on four masonry aur- 
facea: concrete brick, concrete block, cinder block, and 
expanded aggregate block. Three expoaure altea, Kwajalein, 
Harahall Island«, Kaneohe, Hawaii, and Port Hueneae, Calif., 
have been uaed. After 12 mo on Kwajalein, paint baaed on 
atyrene-butadiene aolution haa failed. 

N-786 
High Speed  Power  Switching Syatea,   Nov  1965,  R.   Donaldson, 
AO625660 

The operation of critical electronic equipaent at Naval 
installations ia iapalred by very brief power discontinui- 
ties. Thia note ia a progreaa report docua»nling the exper- 
imental Inveatigation part of developing a auitable switch- 
ing ayatea. It containa detaila on the ayatea and circuita 
of a preliminary breadboarded model 6-aaec, 3-kVA power 
aource switching ayatea. 

N-7B7 - Cancelled 

N-788 
Snow-Coapaction   Equipment,   Load  Teat Trailer,  Nov 1965,  S. 
L. Goldberg, AD476168L 

Techniques and equipaent have been developed to proceaa 
anow in place for use aa a conatruction aaterial for roada 
and runways. A teat device to aiaulate aircraft wheel 
loadinga ia needed to deteraine bearing capacity of the 
coapacted anow and  to  aearch out possible proceaalng aiaaea 
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la UM Mtaritl io that Uwy CM b« npaind bafort Unding 
aircraft. To latlafy thla nwd, a 20-tea aaal-trallar via 
■odidad ta racaiva tvo latarckaafaabla aircraft trat «kaala 
•ouotad uadar tht dack. Any dttirad load up to 38,400 lb la 
•ppUad ta tha tait «kaal throu|h a po«*r-oparitad hydraulic 
ayataa. lallaat placad on tha dack of tha trailer aarraa to 
raaiat uplift cauaad by tba reaction of tba tait «kaal on 
tha ana«. Tha tin taat vkaala ha*« tlraa «1th aaiiaua 
inflation praaauraa of «} aad 13S pal. Tha lead taat 
trailer «111 be ueed to atudy beariD| capacity of roapacted- 
•no« tait areaa near NcHurdo, Antarctica, during Deep Fraaaa 
M, 

N-7M 
Current  Tachalquaa of High Frequaacy Lightlag, Nov l»6i, S. 
J.  Woolen. AM7tl73L 

Tha flrat pbaaa of tha «ork unit reported herein la an 
iavaatlgatloa of praaaat techniquea uaed la high frequency 
flnoreacent lighting tyitaaw, aad frequency converter! for 
uee «1th the optlMB lyitaM. The Initial atudy covarad 
rotary aotor-ganerator unite, iillcon controlled ractlfiar 
unita, tranalatarliad unite, tranaforaar aultlpllar uaita 
aad vacuua tub« unita. Tha atudy detemined that than ar« 
three aajor rangaa of fraqiwadai praaautly being uaed for 
V lighting: tha •40-1,000 cpi rang», tha 3,000-4,000 cpa 
range and tha 10,000-20,000 cpa rur-«. Tha dlitrlbution 
type of iyitaa, which uaea a high power central converter 
and dlatrlbutaa tha power over a large araa, uaea frequen- 
claa halo« 3,000 cpa. Tha individual convartara, which ara 
■ountnd In tha fiatura, ara being developed at frequenciea 
froa 3,000 cpa to 20,000 cpa. Tha atudy alao dateninad 
that «yataaa which uaa central convartara and diatrlbuta 
power over large areaa are relatively expenaive to inatali, 
cauaa conatruction aad decorating problaoM, aad for theee 
reaaona ara not generally replacing emating 60 cpa ayataaa. 

N-7M 
Surface Hardaning of Coapactad Snow by Controlled Solar 
Radiation Ahaorptlon, Nov 1965, M. S. Stahle, AD6«*406 

Tba »now aurfacaa of coapactad-aao« reada and runwaya 
often do not have adequate aurfac« hardoara and wearing 
ability for repeated traffic. Laboratory taata «ara con- 
ducted at NCU to atudy the increaae in aurfaca hardneaa and 
«earing ability of coapactad tnov by aalting and rafraaiing 
tha aurfaca aoow through controlled ahaorptlon of aolar 
radiation by black plaatic on tha anow aurfaca. In 6- to 
S-hr taat aipoauraa, tha graateat incraaae in ahaar atrangth 
in tha top 6 la. of tha anow, tha aaaaura of aurfaca hard- 
neaa for thai« teata, occurred at *5T after 6-1/2 hr of 
expoaura to 1.10 Langleya/nln, equal to 1.1 ga cal/ca aq/atn 
or 243.3 Itu/ft aq/hr. Reaulti indicate that aolar radia- 
tion «na not affactiva in proaoting aurfaca hardaning at air 
teaperaturea halo« -10F or above ♦20F. During tha auaaer at 
HcNurdo Station, Antarctica, average air taaparaturea «ithia 
thla range occur frequently fron late October through aid- 
Occeabar and froa late January through March. Tha capabili- 
tlaa aad linitationa of thla aethod of coapactad-aao« aur- 
faca hardening cannot be deterainad until aore detailed 
information on daily aolar radiation la polar araaa ia 
availabla. 

Il-7«1 
On tha Ralatioanhip liiating Between tha Nuabar of Traaapor- 
tatlon Iquipaaat at 26 Naval Air Stationa and Their Annual 
Nilaage for 1958-1961, Dec 1965, W. L. Richardaon, AD684475 

Data ara aaalyiad with a requiraaant to develop practi- 
cal fotaulaa for datenlning tranaportation aqulpaant allow- 
ancaa. A technical approach, uaiag ragraaalon analyaia, ia 
applied, and tba correlation between nuabar of vahiclaa, at 
each of 28 Naval Air Stationa, aad thalr annual aileage it 
deterainad. Data far 1958-1*61 ia axaainad and atatiatical 
aaaauraa derived. Statlitlcal oaaaurna ara alao derived 
uaing only 1961 data. Tha t«o perioda ar« coopered aa the 
haaia af he« ««11 the data characteriiea the tranaportation 
aqulpaant utilisation at thaaa Naval Air Stationa. It ia 
obaerved that a algnificant variation in tranaportation 
aqulpaant  utilination  ia preaeot at  tba Naval Air Stationa. 

«-792 
Deaign Optlniiatlon for e Saall Nultlataga Flaah Evaporator, 
Fab 1966, D. I. Williaaa, A0684407 

A atudy «aa aad«  to eptialie deaign for a aaall nultl- 
ataga flaah evaporator far raaota baae operation uaing «aale 
beat   froa   a   100   hV,    4-cycla   dieaal   generator,   carrying 
continually varying  electrical   load.     The deaign of auch at 
evaporator   li   controlled   by  practical   cenaidcrationa   to  a 
greater eiteat than for a large atatlonary evaporator, where 
efficiency aight   be   the  noat   inportaat   factor.    Since the 
coat  of tha unit   incraaaaa «1th  ita  coefficient of perfor- 
aance,   the   aelectien  of deaign paraaetera  dependa upon the 
ralatiaaahip   between   unit   coat   and   tha   quantity  of   (reah 
«atar produced eapreaaad  aa  a   function  of  available heat. 
It    ia   ahown   that    coat   incraaaaa   diaproportionately   with 
raapact to coefficient   of parfoiaance.     However, Juatifica- 
tlaa  far  tha additional   aapanae   la  preaantad.    The recoa- 
aended   deaign   ia   an   alr-tranaportable   le-atage  evaporator 
arraoged   ia   two   adjacent   26-ft-leng   aactiona   connected   in 
aariaa.    A dlacuaaion  of  aoae poaaible alternate dealgna ia included. 

N-793 
Viaual Ohsarvationa of Corroaion of Natariala on STU 1-1 
After 1,064 Days of (xpoaure at a Depth of 5,300 ft in the 
Pacific Ocean, Mov 1965,  F. H. Rainhart, AD643490 

Viaual obaervationa of aatariala exposed on the bottoa 
of  the Pacific Ocean rt   a depth of 5,300  ft   for 1,064 daya 
•bowed that  the corroaion of aoal of the  alloys  ia the nud 
«ss different froa the  corrosion  in the «ster 6 ft to 10 ft 
shove  the  bottoa.     The  stsinleas  ateels exhibited a honey- 
coah   type  of  attack   vary  siallar  to the  type of attack by 
atagnant aurfaca saa «atar.    The 5000 serica aluainua alloy» 
•bowed deep pitting.     Thla could be explained on the haaia 
of  the low oxygen content  coabload with the nearly atagnant 
condition of the aaa  water.    The  70S Ni-301 Cu alloy which 
«aa  partially eabadded   In the sediaant  showed pitting that 
undoubtedly «as  csused  by  the  coapoaition  of   the peculiar 
eovlroaacnt    in   the   «atar-aediaant   interfaclal   sane.     The 
plaatic aatariala «are unaffected except  for those portions 
encased in wood which ««re sttackad by wood boring sninala. 
Hydroida  attacked   thcaaclves   to  and  grew  on   both netallic 
and   noa-netallic   aatariala   with   no  apparent   deteriorative effecta. 

N-794 
Soae   Rcaearch   Appllcationa   of   Radioisotope   Techniquea   at 
NCIL, Dec 1965, N. I.  Stanton, AD684472 

Specific appllcationa of radioleotop« techniquea in 
three areas of the research prograa at NCtL are atudied and 
evaluated. The areaa Include aeaauraaenta of the diffuaion 
of iaotopically labeled water in concrete, the aeaaureaent 
of aaall diatortioaa in a hollo« sphere, and the aeaaureaent 
of fila thickaeases, both liquid sad solid, when covering other asterials. 

N-795 
Electrical Properties of Coatiags aa Related to Perforaancei 
Experiaenta With Five taaraed Coating Syateaa, Dec 1965, P 
J. Haarst, AD6273U 

Five coating systoaa on steel panels were inaeraed in 
aalt water for up to nearly 2 yr. AC electrical propertiea 
of the coatinga were deterained and «ere coapared with the 
parforaaace of the coatinga. There «as appreciable correla- 
tion between electrical propertiea and parforaance. 

H-796 
A Study of Aaphibloua Logiatics With a Coaputer Model, Jan 
1*66, R. C. Towne, 8 H. Bryner, G. D. McOougall, AD8284601 

This task «ss authorised by BUD0CKS to develop inproved 
csrge-transfer systaaa capable of handling rapidly and 
«fficiently all cargo utilised in aaphibloua operations aad 
advanced baae supply. A aatheaaticsl aodel «aa developed to 
alaulata the aaaault pbaaa of aaphibloua operations on a 
coaputer.    The   coaputer prograa ia deaigned  to  coopare and 
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rvduatr Ihr prrtorajncr •ml (Mt! of lofiilii syitnu and 
thnr loaponrnd, »no Ihui to litilitttr thr »•t<t>l nharnl 
ot drdgn crttrn* lot aorr rltuirnt logntit ri]ui|iarnt 
Though thr b«Mi atra of applualion ol Ihr roaputrr prograa 
it thr •laulation and analyiia ol aaphihioua landinfa undn 
a varirty ol ronditioni and coat mal iona ot r<)ui|isrnt, any 
■ yatra or proirdurr which can bt rxprraard in trraa analo- 
j.'u»   to  thoar  ol   thr  prograa «ay  hr  aiaulatrd  and  aludird 

ll-?97      Cancrllrd 

N-741      Cancrllrd 

N-r««      Canrrllrd 

N-100 
A Dynaair Profraaami Approach lor Drtrraimng Nimaua 
iVrmmH Coat of an Elrctncal tirnrratiag Plant, Nar I4hb, 
K.   H    Danirl,  K    D.   Sprncrr,  AM^MS 

Thr ,i.iMr« of Irlrrainini thr ainiaua oprrating coal 
ol an rlrctncal powrr grnrratmg plant coapoard ot diatin- 
guiahahh* pircra ot grnrratmg rquiparnt la conaidrrrd. A 
dynaaic prograaaing aodrl la foraulatrd for aclvmg auch a 
problra, aaauaing that coat function! of thr rquiparnt arr 
concavr and  drlrraimat ically known 

N-801 
Avalanchr  Rrctifirra   aa  Tranairnl   Supprraaora,   Mar   1466,  I. 
J    Wootrn, AIX>84<iO<) 

To prrvrnl high tranairnl vottagr« which occur on thr 
coaarrcial AC powrr linr Iroa intrrlrnng with or daaaglng 
critical coaaunicationa and coaputn rquiparm , aprcial 
filter nrtworka arr nrrdrd Thr prrarnt inductivr and 
capantivr typra of paaaivr filtrra in uar at Naval coa- 
aunlcationa atatlona air grnrrally uniatiatactory for rquip- 
arnt raploymg aolid-atatr trannatora and dlodra brcauar of 
thnr grratrr auacrpl ibilily to ovrrvoltagra. Thia Techni- 
cal Notr dracnbra a rrlativrly nrw aupprraalon drvicr, an 
avalanchr controllrd rrctifirr (ACR). Thr trata indicatr 
ACR'a, which can handlr ratrrarly high powrr tranairnta 
without failurr, can br uard to protrct thr activr SCR 
tranairnl aupprraalon filtrra draignrd for contmuoua oprra- 
tion  on coanrrcial  AC   linra 

Shrlt-Lifr   of   Protrctivr  Coatinga,   Nar   14t>b,   E.   S.   Nataui, 
«MM410 

A nuabrr ol phyaical and chraical analyara of protrc- 
iivr coating* arr bring coaductrd to drtrrainr thnr itoragr 
atability for a duration of 3 yr. Of thr S2 coating coapo- 
nrnta rrportrd, only a frw wrrr found to fail aa thr rrault 
of developing an unacceptable condition in container, but 
all changed in viacoaity, nonvolatile content*, and drying 
liar in varying degree during the )-yr atorage period. 
There are «oar indication* that the two-coaponent ayatea* 
are aor* auaceptible to aging than the one-coaponent 
*y*teaM. 

N-t03 
20-Knot  LST to   UIS  Cau*ew*y Connection Syatea,  Nar  19b6,  R. 
C.  Towne,  J.   J.  Traffall*,  0.  D.  NcDougall,  A06t*46« 

The developaent of a 20-luiot claaa LST haa neceadtated 
the developaent of a new aethod of LST-to-cauaeway connec- 
tion which accoaaodatea the new-type LST aa well a* the old. 
Thi* report deecribe* a theoretical dudy of the probleaa 
involved with the 20-knot-LST connection, the developaent 
and teat of the NCEL propoaed abutaent connection, and the 
analyae* and teat of the BUSH1PS atand-off connection. It 
ia recoMended that developaent of both abutaent and atand- 
off connectiona ayateaa he continued. 

N-m 
laprovrarnta to Polar Caapa. Jaaeaway Ceiling Hanger 
Rracket and Curtain Roda, Mai 196», C E. Sherwood, AD6(44»4 

New ceiling hanger bracketa and curtain roda were 
developed to increaar the apeed ot matallation of curtain 
partitiona in Jaaeawaya and to provide a aore aturdy a**ea- 
bly Thr nrw cnling hangrr bracketa are aupported by 
enating bolti in Ihr arch rib, thua eliainating the re- 
qunraent of aaking any aeaaureaenta or drilling holea for 
matallation In addition to aupporting curtain roda, the 
hangei hrtrEeti can hr uaed to aupport heating duct*, elec- 
trical wiring, light fixturea, and ceiling panel*. It i* 
eetiaated that matallation tiae of the new ceiling hanget 
bracketa and curtain roda will be about one-third the tiae 
requirrd to inatall thr curtain roda uaed previoudy. Baaed 
on the average coat ot Seabee labor in Antarctica, thia 
repreaenta a aaving of $152 in outfitting a 12-bedraaa 
Jaaraway quartrra It ia planned to uae the ceiling hanger 
bracketa and curtain roda to outfit a M-ft Jaaeaway. a* a 
12-aan i|uarteri for m-*ervice teat at NcNurdo, Antarctica, 
during Deep Frrri* i7. 

N-805 
Invrat igation  of   Frrr-Fall   Eabrdarnt  Anchor   for  Deep Ocean 
Application,  Nar  1466,  J.   E.   Saith,  ADROStllL 

The concrpl of a frrr-fall typr of anchor that could hr 
rapidly and aurrly placrd and uaed to aecure aaall to aoder- 
ate n/r objreta, auch aa buoy*, floate, and bargea, on 
atation in great drptha of water waa inveatigated. Two 
nprnarntal anchor« wrrr draignrd and trated Major prob- 
lra* were rncountrrrd in (1) achirving adequate velocity 
through thr water, which reaulted m a lack of adequate 
penetration into the holloa, (2) in accoaaodatlng the anchor 
line, and (I) in aamtaining weight, ane and proportion« 
within practicable bounda. Conaequrntly, thr free-fall 
anchor concept a« It ia applied to apecified objective« and 
critena wa« found to be not feaaible. However, the anchor 
fluke draignrd for onr of the expenaental anchora and the 
aethod uard for anchor line payout during ita free-fall 
placrarnt arr conaidrrrd worthy of further inveatigation in 
conjunction with other conteaplated operationa. 

N-S06 
Deep-Ocean   Reactor   Placrarnt   Study,  Apr   1466,   J.   T.   Quirk, 
Ansossm 

A auaaary and evaluation ia aade of reaearch and drvel- 
opaent atudiea conducted by the Brchtel Corporation related 
to the placeaent, aaaeably, connection, and control of a 
nuclear powrr reactor on the deep-ocean floor at deptha up 
to 20,000 ft. Two propoaed ayateaa for reactor placeaent 
are presented: the all-*urface ayatea, and the vehicle- 
aaaiated ayatea. In addition to thia report'a di*cu*«ion of 
the two propoaed «yateaa for reactor placeaent, Appendu A 
auaaanaea the technical aapecta of other placeaent 
approachea that were conaidered. Since the preciee require- 
aent* of deep-ocean placeaent projecta have not yet been 
eatabliahed, theae alternate concepta and diacuuion* aay 
well, by coincidence, con*, tin iaportant aolutiona to future 
deep-ocean operational prohiea*. 

N-t07 
Pioneer    Polar    Structure«,     Skid    Foundation    for    a    64-Ft 
Jaaeaway, Apr 1466, G.  E.  Sherwood, AD6SU63 

A akid foundation for a 64-It Jaaeaway waa developed to 
«ave aanpower in relocating polar caap* at outlying work 
centera and conatruction projecta on anow and ice. Uae of 
euch a foundation would eliainate the labor required to 
coapletely dlaaaaeable and reaaaeahle buildioga that have to 
be aoved due to changing requireaenta, drifting «now, or 
aite contaaination. Thi* «trrl foundation i* hinged at the 
center connection to reduce bending aoaent, and i* cro** 
braced in each 16-ft length to keep it aquare. 

A prototype 66-ft-long foundation waa loaded wi(h 
weighta to aiaulate the weight of a Jaaeaway and giveu tow 
teat*  on beach «and at  Port Hueneae and on anow at NcHurdo, 

1 
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Antircttc* Th*r* w<i DO dtaagc to the (oundation rvrn vhrn 
«*rp«d ov»r iidgn up to 2 ft kigh, and it rnwlned tquar» 
through *   t-"i to« t*tt oo 100«. 

It ii pltoovd to cr«ct * ti«-li Jaarmy, outfittrd «• a 
12-b*droaa quarter«, oo the prototyp* louadation during Deep 
trmr 67, and conduct to« ttata to datareinr the effect of 
loving on an erected building and tti outfitting. 

N-10« 
taaboo Reinforced Concrete Conattuctlon, Feb 1466, T.   I. 
■ rink, P. J. Ruah, AD6S441I 

Tbia report haa been prepared to aiaiit field peraonnel 
in the dealgn and conatructlon of banboo reinforced con- 
crete. The Inforsatlon in this report baa been coapiled 
froa reporta of teat prograaa by vanoui reaearchera and 
repreaenta current opinion. Coaaanta on the aelection and 
preparation of baaboo for reinforcing are given. Conatruc- 
tlon prlnciplea for baaboo reinforced concrete are dia- 
cuaaed. Deaign protedurea and charta for baaboo reinforced 
concrete are given, and converaion nethodi froa ateel rein- 
forced concrete deaign are ahown Six deaign eaaaplea are 
preaented. 

N-(09 
Airfield Paveaent Evaluation, USNAS Noffetl Field, 
California, Feb 1966, R. J. Lowe, V, H. Chariterlm, AD614412 

The evaluation of paveaent at the U.S. Naval Air 
Station, Moffett Field, Calif., 1a preaented with the allow- 
able groaa load capacltlea of the runwaya, taaiwaya, and 
parking aprona for alngle, dual, aingle-tandea, and dual- 
landea wheel aaaeably aircraft. Inforaatlon 1a alao in- 
cluded on the conatructlon hiatory, cliaatic data, and 
current aircraft traffic. Reaulta of the field and labora- 
tory teata on the pavraenta and aubaurface aateriala are 
included in the tablea. Reaulta of the evaluation ahow that 
runway 14L-32R, the eaal taaiway, the diagonal taxiway, the 
6-in.-thick paveaent in parking apron 1, th.- 7-in.-thick 
paveaent in parking apron 2, and the paveaenta inaide 
hangara 1, 2, and 3 are being overloaded by the current 
aircraft  atationed at MAS Hoffett Field, Calif. 

N-810 
Laboratory   Manual   for   Deaign   and  Analyila   of   Expenaenta, 
Mar  1966,  H.  L.  Eaton,  A06«4413 

Thia aanual conaiata of two parta. In Part I the aain 
guldellnea for deaign of an expennent la preaented. Pact 
II conaiata of a aerlea of abort appendicea, each written to 
diacuaa in technical detail definitioni, baali probability 
and atatlatlcal concepta and operations, aethoda of data 
analyila, and a few deaigna not nentloned in Part  1. 

N-Sll 
laproveaenta    to    Polar    Caapa,    Jaaeaway   Electrical   Wiring 
Harne.a,  Apr 1966,  C.  E.   Sherwood, AI>6tU70 

A new wiring harncat waa developed to Increaae the 
apeed of inatallation of electrical power in a Jaaeaway and 
to i«prove the quality of lighting. The new harneaa la Bade 
up of inaulated cable «0 that each circuit can be wired 
together and colled for abxpaent. Light flxturea, located 
over the center of each rooa, have a cord and plug cap for 
plugging thaa Into convenience outU*• to eliainate wiring 
thea into the ayatea in the field. Tbc only field connec- 
tiona required are in wiring the clrctlta into the diatri- 
butlon panel and connecting the veatibule and outaide light« 
into the ayatea. It la eatiaated that inatallation tiae of 
the new harneaa will require about one-fourth the tiae 
needed to inatall the electrical harn.-i» uaed previoualy. 
Baaed on the average coat of Seabee labor In Antarctica, 
thia repreaenta a aaving of $Ub In outfitting a 64-ft-long 
Jaaeaway. It is planned to uae the new electrical wiring 
harness to outfit a 64-ft Jaaeaway as a 12-bedroaa quartera 
for in-acrvice teat at HcNurdo, Antarctica, during Deep 
Freexe 67. 

N-S12 
A Nulli-Nachine Replaceaent and Maintenance Model,  Apr   1966, 
K.  H.   Daniel,  AD6S«414 

The problea of optinal aequenlial inveatacnt and re- 
placeaent decisions for vanoua power generatora ta treated 
by aethoda of diactete dynaaic prograaamg. The objective 
coat function to be alnlaised, aubject to appropriate con- 
atrainta, la iteratively deteramed for a propoaed finite 
n*period aa well aa for an infinite period aodel. In the 
latter caae the Iteration procedurea aerve aa an approxina- 
tion of  the aolution of a functional  equation. 

■•■13 
Airfield Paveaent Evaluation, USNAS North laland, 
California, Apr 1966, R. J. Lowe, W. H Chaaberlin, AD68441S 

The evaluation of the U.S. Naval Air Station, North 
laland, la preaented with the allowable groia load capaci- 
ties of the runwaya, taxiwaya, takeoff suts, and parking 
aprons (or single, dual, aingle-tandea, and dual-tandea 
wheel aaaeably aircraft. Inforaalion la also included on 
the construction history, cliaatic data, and current air- 
craft traffic. Results of the field and laboratory teata on 
the paveaent and subsurface aateriala are included in the 
tablea. Results of the evaluation ahow the runwaya and 
tasiwaya, with the esception of the asphaltic concrete 
portion of taxiway 2, are capable of withstanding the loads 
lapoaed by current aircraft. Parking aprons 2, 3, i, 6, 7, 
R, and the 6-in.-thick concrete portion of apron 4 show 
ratings below that required for aoae of the current air- 
craft. 

N-S14 
Modulation of a Heliua-Neon Uaa Laaer, May 1966, H. A 
Laaitter, AD6S4467 

The nodulation of a 38-CB gaa phtae laaer operating at 
a wavelength of 6,328 Angstroaa waa accoaplished through the 
uae of aaplitude aodulation techniquea. The aodulation waa 
applied directly to the DC-excited plaaaa tube through a 
aultable tranafomer in series with the tube end power 
upply. Modulation waa United by the natural Gauaaian 

frequency diatrlbution of the Doppler-broadened gas plaaaa 
and by optical beat notes occurring in the output beaa ot 
the laser. The expenaental reaulta obtained with asssoniua 
dihydrogen phosphate crystala uaed aa optical aodulatora are 
reported. Minlaua light shutter action haa been obaerved 
when aa auch aa b kV waa applied to the facea of thin crys- 
tala. 

N-81S 
Technical Progreaa Survey, Byrd Station, Antarctica, Jun 
1966, C. R. Hoffaan, AD6844I6 

A technical aurvey waa conducted at Byrd Station, 
Antarctica, In Dec 1965. The purpoae of the aurvey was to 
obtain inforaatlon on current conatructlon probleaa and 
design adequacy In the underanow caap. The aurvey ahowed 
the caap to be in generally good condition with aost ayateaa 
functioning well. Areas in greateat need ot laproveaent 
include suaaer tunnel cooling, control of surface air entry 
and circulation, increased water production and laproved 
nalntenance on ayateaa for aurface venting of coabuatlon 
gases and noxioua fuaes. 

N-816 
Experlaental Snow Plenua Air Cooling Syatea for Byrd 
Station, Antarctic«, Jul 1966, C. R. Hoffaan, A0684417 

Since aechanical refrigeration la beyond econoaic 
conalderatlon, tunnel cooling ayateaa for Byrd Station, 
Antarctica, are dependent on the utilisation of the inaenae 
heat alnk repreaented by the anowtleld on which the caap 1a 
built. A ayatea haa been propoaed which would draw aurface 
air through poroua cold snow into an underanow plenua and 
deliver the cooled air to inhabited lunnela. Study of thia 
ayatea showed it tu be the aost probsble aethod for success- 
fully   cooling   Byrd   Station   tunnel   L-7.      It  was  alao   found 
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Q 
that   innutfKirnt  data la  availattlr  (ur tccuntcll laliulal- 
ing thr  pn : .>rBjtu t- of a  anow plrnua ut  apt'i'itn  aizr.     Aa  a 
rtault,     ronatructiun ol    an    cxprnarntal    anow   plrnu«    it 
ret oaariulr J . 

Ml? 
Eatrnor    Com retr    and    Haaonry    Painta,    Third   Snaiannual 
Evaluation,  Hay  IHbb,  J.   H    Cnlly,  AI)849S45L 

Eight painta havr brrn pxpuaed and thru pprtonaanir 
rvaluatrd tor thr third i imt- on tour Baaonry aurfacpa: 
rum-rrtr brick, concrrtr blurk, iindrr block, and rxpandrd 
aggrrgatr block. Thrrr rxpoaurr aitra, Kwajal^in, Harahall 
lalanda, Kanrobr, Hawaii, and Port Hurnrar, California, havr 
bfpn used Krlativr arvrnty of the thrrp e^poturra la 
auraaed 

N-818 
Airlirld    Powrr    Chrck    Facility    Survey,    Frb    1966,    N.    E. 
Pierce,  H    J.   Lowe,  Allem...V 

A visual inapection of 16 power chrck facilitiea lo- 
cated at Naval and Hanne Corpa Air Stationa in the eaatern, 
iouthern, and weatern areaa of the continental United Stales 
waa conducted during the firat quarter of FY66 to observe 
their present condition and deteraine if they were perfons- 
ing satisfactorily after several years of tn-iervice use. 
The inspection revealed that so«e power check facility 
paveawnts are perfomiog aatisfactonly, while others are in 
poor condition. Results of this inspection show that tomr 
Modifications to the specifications and construction aeth- 
odi, relocation of longitudinal joints in the 60*tt-wide 
paveawnt, relocation of static ground receptacles, reloca- 
tion of Boonng eyes, and reexamnation of deaign and use of 
the securing  fitting are deairable. 

Nov 

at 
the 

N-tl9 
Survey   of    Bioscience   Probleas   at   BUDOCKS   Activities, 
196S,  H.   P.   Vind,  T.  B.  O'Neill,  AD684418 

NCEL has been reviewing bioscience-oriented proble« 
field activitiea of BUDOCKS. The priaary purpose of 
bioscience study is to aacertain if apecific biological 
research is justifiable on the basis of its contribution to 
the Bureau's session. Another objective of the study is to 
deteraine if there sre areas of biological investigation 
that should be pursued at NCEL, and, if so, to delineate 
those areas. Inforaation for the study was gathered prin- 
cipally troa BUDOCKS field activities, governaent labora- 
toriea, aanne biological laboratories, and universities. 
It was concluded that several of the aany diverse functions 
under jurisdiction of BUDOCKS are in areas in which biologi- 
cal research aight contribute significantly. Major areas in 
which research is recoaaeoded are biodeterioration of engi- 
neering aatrrials, harbor pollution, biological oceanogra- 
phy,  and urine biotechnology. 

N-820 
Proposed   Technical    Approach   for   Obtaining   Teapo   Planning 
Factors,  Jun  196> ,  J.  D.   Fowers,  A08495S5L 

This report describes research required in order to 
develop planning factors which identify the change in aain- 
tenauce, utilities, snd transportation support required at a 
Naval shore field activity. Exaaplea of equationa are 
provided which coulu be obtained baaed on data expreaaing 
the needs  of  an activity at  the branch  level. 

N-S21 
Field Testing of Plastic Mooring Buoys, Pt. 2, Hodificstion 
snd Initial Exposure of Modified Buoys, Jun 1966, R. W. 
Drisko,  AD6844I9 

Two -xpenaenlal plastic aooring buoys, one with a hand 
lay-up and the other with a spray-up fiberglass-reinforced 
outer shell, were taken ashore after 5 aonths service to the 
Fleet and aodified with a heavier fendering systea. Labora- 
tory tests of the exterior shells «t this tiae indicated 
that aoisture penetration of the band lay-up shell below but 

not above thr water line had reduced the strengt >i of the 
shell in this srea. The sprsy-up shell was equally strong 
above and below the water line and soaewhat below the 
reduced strength of the hand lay-up shell below the water 
line. The buoys were readily patched both where the speci- 
aens were cut froa the exterior shells and where the spray- 
up buoy had suffered soae iapact and abrasion daaage. After 
■i aonths of additional in-service testing, both buoys were 
perforaing well. 

N-822 
The Modulus of Deforaatlon of Asphsltic Concrete, Jun 1966, 
J. P. Nielsen, A0684420 

It is deaonstrated that the aodulua of deformation of 
an asphsltic concrete is independent of the aodulus of the 
baae courae(a). The strength of a flexible paveaent is 
derived froa its base ss shown by theoretical considerations 
and the results of the eight psveaents evaluated. Addition- 
ally, it ia deaonatrated that the Buraister theory can be 
aucceasfully used to calculate aaxiaua aubgrade pressures 
and load-deflection relationships for flexible psveaents. 
The laportance of conaidering the dynaaic behavior of pave- 
aent ayateas is discussed. 

N-823 
Snowdrift   on   the   Ross   Ice   Sheif,   Jun   1966,   N.   S.    Stehle, 
A068442I 

Drifting snow in polar areaa results in probleas of 
logistics and aaintenance. To obtain knowledge of snowdrift 
and accuaulatlon on the Ross Ice Shelf near McMurdo Station, 
Antarctica, NCEL has been aessuring drift in caap and 
storage areas, snd around depressed and elevated roads and 
runways since 1961. The data froa 196S-66 are suaaarized in 
this report. Froa these aessureaents, it was concluded that 
elevated surfacea arcuaulate little drift during storas, and 
ahould be used whenever possible for roads, runways, and 
equipwnt storage. At- and below-surface areas often sccu- 
aulste considerable snow during storas and their uae should 
be avoided. Where at-surface ireas aust be used, benss and 
other  obatructiona ahould be eliainateel or alniaized. 

N-824 
Water Waves Froa Underwster Explosions in Shallow Water, Pt. 
I. A Matheaatical Model for Waves in Constsnt Depth and in 
Shoaling Water, H. Wang, AD684473 

Theoretical predictions of the water waves genersted by 
explosions in shallow water - wave propagation at constant 
depth and wave aaplification in ahoaling water - are pre- 
sented baaed on the pulsation of a gas-filled right circular 
cylinder. At conatant depth, the waves are asyaaetnc with 
respect to the still water level and have a pnaan orbital 
oscillatory action which ia dispersive in nature and a 
secondary rrrt i linearly oscillstory Seiche-like aotion with 
a auch longer period. la ahoaling water, specific waves in 
the incident wsve train are to- .1 to have specific aaplifi- 
cation factors. It it concluded that the theoretical pre- 
dictions tend to sjjree, at least qualitatively, with certain 
observed effects of shallow water explosions. 

N-82S 
Removal   of  Oil   and  Debris  Froa Harbor  Waters,   Jul   1966,   G. 
E.  Beduhn 

This Technical Note coaprises a short survey of aethods 
and equlpaent utilized in aajoi harbor aysteas to clean 
water of oil and debris. Oil spills are reaoved by aeihani- 
cal or cheaical aeans. Most aechsnical equipaent eaploys an 
oil skiaaer, vacuua nozzles, or rotsting cylinders to col- 
lect the oil. Cheaical agents - in general liquida - arc 
sprayed on the oil slick through nozzles. Rated againat a 
list of requireaents, none of these aethods are coapletely 
aatisfactory. Debris collection aethods are outdated and 
aostly done by hand for lack of auitable eouipaent. Soae of 
these aethods are recoaaended 'or future developaent. 

c 
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■•■2» 
riMlbl« «od Rigid SysCe» far th* Diilnbution of frerzible 
Liquids    at    Lou    Teapcraturea,    Jim    1966,    C.    R.    Huffun, 
MHMftH 

An inveatiiation is btiag conducted on rigid and fleai- 
blc pip« and has* aatcriala with tlectric heat tracing and 
thermal inaulation prcappliad. The inforaation obtained 
will be uaed in the developaeat of prototype ayetew for the 
distribution of freesable liquid* at low teaperaturea. Thia 
Technical Note preaents the reaulta of an availability atudy 
of electrically beat-traced rubber hoae, and the reaults of 
a low-teaperature evaluation of a coaaercial piping systaa 
with prcapplied electric heat-tracing elsasnts, insulstions 
and protective outer cover. The latter work Included sssea- 
bly at -iOf and teat* of the beat-tracing systsa st teapera- 
tures to -4Sr. leaulta of these atudies indicate thst the 
■snufacture of insulsted end electrically bested rubber hose 
is feasible. It was alao found that the preinsulsted coa- 
aercisl piping systea Is well suited for ssseably and use st 
low taaperatures, but iaproveaents are required at Joints in 
the besting eleaent, insulstion snd outer jacketing. 

11-827 
Preliainsry Investigstions of Prestressed Cellular Concrete 
Structures, Nov 1966, P. J. Rush, AD6M622 

This Terbnicsl Note describes work sccoaplisbed during 
the first pbsse of s resesrch snd developaent progrsa con- 
cerned with concrete cellulsr block units joined in pre- 
stressed configurstions to for« atructursl eleaents. The 
preliainary work involved s litersturc survey, which in- 
cluded a sesrch of pstents on relsted concepts, snd sn 
experiacntsl prograa involving testing of two 5-ft square 
slsbs asseabled of concrete cellulsr block units with steel 
roda used ss prestressing tendons. Applied losdings were of 
concentrated snd of distributed losding pattern». Paraa- 
etera evaluated during these experiaents included interface 
reactions of the blocks, changes in asgnitude and patterns 
of prestreat, snd ultiaste load-bearing capacity of the two 
slsbs. Sepsrste experiaents involved tests of concrete 
strength, prestress rod strength, snd ssseablsges of the 
blocks snd rods in the fota of besas and coluaoa. Psraa- 
eters to be investigated later include variations in block 
unit configurstion, changes in block unit concrete strength, 
block unit reinforcing of aat and randoa types, snd tbe 
effects of high-bond filling asterisl st the block inter- 
face». 

N-g28 
First   Seaisnnual   Inspection  of   Silicone   Alkyd   Psints,   Jul 
1966, J.  B. Crilly, ADM9J6SI. 

Two silicone slkyd bssed psints have been coapared to 
two apecificstion psints ss topcosts sfter 6 aonths exposure 
st Kwsjalein, Narshsll Island», Kaneohe, Hawaii, and Port 
Hueneae, California. Tbe silicone slkyd psints sit> perfora- 
ing asrginally better. 

aprons for single, duel, single-tsndea, snd dusl-tandea 
wheel aaseably sircrsft. Inforastion is slso included on 
the construction history, cliaatic data, and current air- 
craft traffic. Reaulta of the field and laboratory teat» on 
the paveaents and aubsurfsce aaterisls sre included in the 
tablea. Reaulta of the evaluation show thst the runwsy», 
tsxiways, snd sprona are capable of withatanding the loada 
iapoaed by current aircraft with the exception of the aouth 
end of taxiway 14-32 and the old port land ceaent concrete in 
parking aprona 1,2, and 3. 

N-S31 
Biological Corroaion at Naval Shore Facilitiea (With 
Appended Bibliography on Biological Corroaion), Jul 1966, H. 
P. Vind, H. J. Noonan, AD6a4423 

Experiaenta were undertaken at NCEL to aacertain if the 
preaence of ■icroorganisaw is necesssry for corrosion to 
occur. It wss shown thst, in aerated ses wster, iron cor- 
rodes fsirly rspidly whether or not aicroorgsnisas are 
preaent. But that, in aea water froa which oxygen i» ex- 
cluded, iron rusts very slowly unless sulfste-reducing 
bscteris or their aetsbolic by-product, hydrogen sulfide, is 
present. To induce rspid snserobic corrosion, the bscteris 
■ust be supplied with carbohydrates or other nutrients. 
Anaerobic conditions snd bscterisl nutrients aight both be 
found in the Isyer of sliae thst sccuaulstes on the surfacea 
of structurea placed in the ocean. Another experiaental 
finding waa that the carbonic anhydrase inhibitor, acetaxol- 
aaide,    la   an   effective   inhibitor   of   ses   water  corrosion. 

N-132 
Cathodic Protection of Mooring Buoys snd Chsin Psrt II. 
Further Field Studies, Feb 1967, R. W. Drisko, AD684474 

An investigation waa conducted into the use of special- 
ly cast zinc anode» to cathodically protect the ground 
tackle of a Fleet «coring. While part of the «ooring was 
coapletely protected by these snodes, a lack of good elec- 
trical continuity in parts of the ground legs prevented 
coaplete protection there. A cable joined periodically 
along one of the ground legs provided the necesssry continu- 
ity snd peraitted coaplete protection of the leg. 

N-«33 
Laboratory Studies of Underwater-Curing Epoxies, Aug 1966, 
R. W. Orisko, J. W. Cobb, AD818487L 

The bonding »trength was aessared for a nuaber of 
underwater-curing epoxies spplied to steel snd concrete 
speciaen*. It wss slso aessured for a nuaber of foraula- 
tiona aodified by different coabinations of allies, ss- 
beatoa, and ailanes. Esch of these sdditives had a definite 
effect on bonding atrength in varying degrees. The use of 
1% of one silsne (3,4 epoxycyclohexyletbyltriaethoxyt'lsne) 
ss sn integrsl blend additive wss greatly beneficisl in the 
vest asjority of esses. 

J 

N-829 
Outline Specifications for the Mechanical-Flush Cbeaical 
Toilet, Sep 1966, J. P. Cosenzs, N. I. Drobny 

A aechanicsl-flush cbeaical toilet has been developed 
to sstisfy the need for s siaple, reliable, low-cost, sani- 
tary toilet at sdvssced polar bases where water is in short 
supply snd where logistic support is Halted. Tbe unit has 
been tested under controlled ussge conditions, snd has 
perforaed satisfactorily. This Technical Note contains the 
specifications for the toilet. The developaent snd opera- 
tion of tbe unit is fully discussed in Technical Report 
R-471. 

N-B30 
Airfield Psveaent Evaluation • USNAF China Lake, California, 
Jul 1966, R. J. Lowe, W. H. Chaaberlin, AD6e4402 

The evaluation of psveaent st the U.S. Naval Air Facil- 
ity, China Lake, California, is presented with the sllowable 
gross load capacities of the runways, tsxiways, snd parking 

N-«34 
Inveatigation of Eabedaent Anchors for Deep Ocean Use, Jul 
1966, J. E. Saith, AD849563L 

Two coaaercial types of explosive eabedaent anchors, 
the Seastsple asnufsctured by the Nstional Wster Lift 
Coapsny snd the Hove II produced by Weston Instruaents, 
Inc., were teated to investigste their potentisl for appli- 
cation in deep ocean anchorage systeas. Tests were con- 
ducted in »and and aud bottoa conditions in shallow water 
and in depths to 6,000 ft. Coaponents of the snehors were 
subjected to pressures ss great ss 10,000 psi in the deep 
ocesn siaulstion laboratory. Successful dischsrges snd 
eabedaent» were achieved with tbe Seaataple in depths to 
6,000 ft snd the Hove II in depths to 1,200 ft. In general, 
* large percent of the tests resulted in aslfunctions or in 
below noainal rated holding capacities. However, csuses of 
aslfunctions were trsced to correctsble csuses in aost 
esses, snd the low holding powers were believed due in psrt 
to control of snehor sttitude when dischsrged into the 
bottoa snd to operstionsl probleas.  It is concluded thst 
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I 
Ihr |>i tlu l)>lr i<t r«|tli)>ivp Ptthrilarnt «luhui» ullria MAMS* 
• I'll- )it>lrnltal lui dvvrlu|itviit ul tlrrp MM! •mhuiK brltn 
IIKII any iu>» known I» ruttl Al«... both inaBriiial lyfft »I 
r»|i|i>i.ivr amhuia ('oaara» appitmaatrly njual |iulrii( lal but 
aillh   .Itllt-Miit   Jrtutpiuira   tu  uvrituar 

.'n Ihr lilrul llltal ion ul a Tpapii l hangr at (ONUS Nav,.! Shuir 
Kirlil Ailivitiaa, Nay llbti, J I- ramra, W. I. Rn haidiun, 
t,   W    Nutria,   AllllviM...I 

rhla iliall iluiuwnta rraranh un Ihr trial iunahi|i 
brtwrrn Ihr lailuta > iinatilrinl in ulrnl i ly in| Ihr ratalrtur 
-11.1 ««Kin (ii'lr ul thr l*-«i'.' |'I.'|.|I-NI it iHparnta Ihr |iupula- 
lion -it thuar aittvilira i mta i .Ir 1 rj tu havr un«lri nonr a 
lrH|H<   thattgr   and   Ihr   traauntui   brhtml  aut h  a  iunattl»iat tun 

N-St6 
Spalltng ul  t'um irlr  tn USN Watrtltunt  Stiutlutra,   Vrtt   IMbb, 
W     N      l.'ilaan.   /UlH,f.I'.'l 

Thr puipuar uf thla tr|iurl ta lu ahuw huw luiittrltng 
prarlttr uaril by thr Putt ul Lung Hrai h ami Ihr Putt uf Lot 
Angrlra  iltltrta   in irnrtal   Itua  that   uar>1  by  HUUtH'KS 

Al any luaatal hatbui. in a trgiun whnr ait traprta- 
turra air abuvr Ihr lirrtlni point, auaw lunitrtr atiuitural 
■rttbna in vartoua watrtttunt tnalallaliona arr iubjritril tu 
iunlmual lyilra ul altnnatr wrtlntg »u.I tlrytng and aoar 
air tuntinually aubartgrd Thr i auara ul lyilu writing air 
■ lal, apray, or wavra, ui any iu«binaliun Ihrrrul. (Kam- 
fall la lunaidrrril aa bring llllrrailtrnt rather than 
ryillt.) RUIXX'KS ta toturrnrd with thr quality nerda ul 
alruiluial   iumirtr  that   la  au rapuard  lu  ana walrr . 

N-IW 
Padluik   Anihut    Syatr«,    Phaar   I      Uprraliun   Kraaihility   ul 
Najur   Cua|iunrnla   in   Shallow  Wain,   Nay   Ittt,   P    A     Uanti, 
AUSId^HbL 

Thia rrpuil la Phaar 1 ul a twu-phaar invrat igattun to 
drtrtsinr thr Iraaibillly ul loabtning ptuprl laut-ai tualrd 
raibriharnt atuhuia and hraiing pada intu a t ixrd-pumt f drrp 
uiran anihuiagr ayatra lallrd Ihr Padluik Aiultui Syalm 
Phaar 1 mi ludrd thr labriiattun and ahalluw watrr teattng 
of • trtpud Iraar with b-lt-diaa braring pada and .'0.000-II. 
rabrdarnt amhuia at Ihr rnd ul rath ara Thr ahalluw wain 
trata ul thr ayatra dratinatratrd that thr mapunrnta arr 
oprrationally luapattblr aa a ayalva It waa turthrr ahown 
that rabrdarnt anthura ian br uard in gruupa and that thry 
■My  br drtunatrd atngly ur tulIntivrly. 

On thr baata ul Ihr ahalluw watrr trat rraulta, tl la 
rnoaarndrd that Phaar II br imttatrd Ihr drtrratnal lun 
ul ihr uprratiunal Iraaibillly ul ihr padlui li am hur ayatra 
fui   drrp  uiran uao. 

N-SI8 
Ail Eaprrtarntal  Kadiu Paging Syalra,  Srp  146b, J.   L.   Bruoka, 
IBMM471 

Nrw tn-hnii)ura arr rrportrd hrrrtn lor providing two- 
way radio contact brlwrrn trlntrd prraounrl during a noraal 
working attuatton tn ur around a building inaplra. Thr 
loaauntial tana arr provided by aaall privatr-chann«! purta- 
blr tratiairtvrra linkrd to and tntrrrunnn trd through an 
autuaattt irntral cantrul ayatra lucatrd within thr build- 
ing 

An rxprnaental ayatra waa draignrd, lahruatrd, and 
tcatr i. I hi» waa a luur-untt ayatra draignrd lu uperatr at 
11.4 Mi FH The reaulta ul laboratury teata have indicated 
that while the baaic hardware developed (um Ilona aatiatai- 
tuiily, the overall ayatea ha« two aenoua drawbacka. The 
firat of which la that the field atrenglh levela generated 
throughout a building coaple« vary conaiderably depending on 
the type of aaterlal froa which the building ta conatructtd 
and Ihe nature of inherent internal wiring ayateaa The 
aecond ra that the neceaaary tight apectftcationa of auch a 
workable coaauntcatiuna autoaattc ayatea reaulta tn a high 
coat and coaplrxity coapared ID the lower coat and ataplt- 
ctty of coaaercially available one-way paging ayateaa. 

N-1)V 
Vtbiattun Stud/ ul Ilectrlcal No-lrcak Power Supply Unit«. 
U.S. Naval I uaaunu at ion Station, Rough and Ready lalaml, 
Stoikton,    California,    Sep    146»,    C.    t.    »rduhti,    AM44U6L 

Thla Technical Note coaprlaea a ahutt atudy of the 
vibration reaponae of two .'OO-hW no-break power uniti 
located at Ihe NAVCumSTA, Stockton, Calif. Mechanical and 
atrutt'iral deficienciee uf both unita have cauaed luntinuuu« 
dilficulllea alnce their inelallatlon lacaeaive vibratlona 
wrrr brlirved to be the aain cauae uf thrar probleaa A 
pirliatnary inveat igal ton indicated that a nuabn of an hau 
ical ailrraliona and balancing of rotating coaponenta would 
laprovr the altuation Noat of thia work haa now barn 
cuuplrled 

Final teata and vtbratlun aeaaureaenla were conducted 
in Nat and Apr 1466 and have reaulled tn a aet of apectn 
which denribed the vibration reaponae of the no-break power 
unita kaaamation uf the aeaaureaenta revealed that both 
unita   prraently   operate   wtlhin   tolerable  vibration  lialta 

N-S4U 
lie   and   Snow  Terrain  Feature«  HcNurdo  Station,   Antarctica, 
Srp   1466,  R    A    Palgr,   ADMU^tiS 

Thr tie and anow terrain around NrNurdo Station, 
Antatctica, ta uaed eatanatvely by the US. Navy Antarctic 
Support Fotcea for runwaya, taaporary > aap«, travel and 
cargo-hauling toutea, and ocraatonally aa docking areaa for 
cargo ahlpa The aale and efficient uae of thia terrain 
requitea the recognition and aolution of aany probleaa 
cauaed by a variety of factor«, auch aa cliaate, topography, 
internal and eaternal changes in the ice and snow areaa, 
auveaent of the ice ahelf, and annual breakout of the aea 
and ahelf  tee. 

Nuvraent of Ihe NcNurdo lobe of the Rosa Ice Shelf 
cauaea preaaure ridges, crevssses, and periodic calving that 
irquttr« careful aelection ot runway aitea and road routes 
lo aaauir safe and lung tna operationa. Nuvrarnt of the 
ice ahrlf brlwrrn Praa Point and Wtlllaaa Field varies froa 
.'to to .'«I fl/yr. The probsble critical thickness beyond 
whi.h Ihe ice ahrlf does not calve varies between 40 to 100 
ft west of Willisas Field to SO to 60 ft nesr Praa Point 
Hidden subsurface aelt pools occur in the glacier ice st 
outer Williaaa Field, and, during auaaer, seriously haapet 
traf f liability of  the  alternate  tee  runway  at  thia  location. 

Uangrroua aea ire conditions are caused by late-seaaon 
differential thinning and drlrrioratton, seal breathing 
holea, hidden aluah «onea in deep snow, pressure ridges end 
Hooded, downwsrped areaa of ice tn the eabayaent south of 
NcNurdo Station Sea-lce-tu-land and aea-lce-to-tce shell 
rsapa rrquirr alaost constant repair to aatntain the neces- 
sary over-ice road network 

N-RU 
Surface Hardening ot Ccapacted Snow in Antarctica, Sep 1466, 
N. S. Stehle, G. E. Sherwood, AD6SA424 

Sludira were conducted in the Antarctic to increase the 
surface atrenglh and wearing ability of coapacted snow by 
tolling Ihr snow when it had esceaa aotsture, during periods 
of high teaperslure and aolar radiation, and by aelting snd 
rrfreesing the surface anow uaing controlled absorption ol 

solar rsdtslton. 
The increase of strength in Ihe atraa rolled indicated 

that the addition of aoialure increaaed the strength in the 
tup R in. provided the surfscr wss rolled Bore than once but 
probably leas than 10 liar« Although the cicess aoisturr 
in thr snow during these tests was due to weather condi- 
tiuiis, wster froa an outside source during rolling should 
proaolr surfscr hardening. Field tests to Investigate the 
addition of water before rolling are planned for the 1466-67 
Antarctic auaaer. 

The controlled radiation sbsorption tests, which were 
conducted Iste in the auaaer sesson, showed that there were 
llaits to the rffrctiveneaa of aolar radiation abaorption in 
proaoling aurlace hardness. 
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Mil 
Prdiataary   IvdiMtion   of   Spray   CUamni   lot   lit»   by   Naval 
Sbora    Activitiaa,    Sap    l«k6,    J.    J.    Wiaa,    N.     P.    Oldaun, 
MMMUl 

A survay of nlBattao Naval arlivitiaa waa londuitvtl tu 
•Irinmint ihr i lr<iui<| tachaiquta praaaally la uaa, thr koat 
of claaaing opaialloaa, and ihr > Iranmi opatat tuna whuh 
appaarad to ba aiatabla fot aptay > Ira.iuij Tbia autvay 
induatad tbat aptay rlaaatag at ttanapottation and ioa- 
itrurtion aquiparnl had ihr gtaataat poaaibllity fot tadur- 
111» coata  of  i Iranitii 

Taala aada on aptay rlaaaiBi aqutpaant indiratvd that 
vary high praaauta apray unita «ara aftartiva in raaoving 
larga quantitiaa of aud, graaia. and oil. Nrdiuai and luv 
praiaura unita wara adaquata for aaintanama and praovaihaul 
claaaing 

Racoaaandat IOOB   ara  aada   to  datatatna  tha  aoat   rtln 
tiva  apray  tlaanmg aathod  lor   ttanaportalioo and lank'rur- 
tion a<|uipaant,  to coapata It  to thr aoat affarliva i laai ing 
aathod   n. w   in   uar,   and   tu  propoaa  that   tha  aoat   rfflcl- nt 
aathod  t'r   miludad  in a  i laaning aanual. 

N-14] 
A Ravlaad Foraula  for tha Calculation of Caaaa-Ray Shialding 
Propartiaa     of     Shaltar    Intrancavaya,     i>. i     1966,    C.     n 
Nuddlaalon, W.  C    Ingold, AMOtailL 

An taprovad foraula hat baan d^viaad for tha calcula- 
tion of gaaaa-ray dota attanuation in two-laggad air duett 
through concrata. Coapantont ara givan batvaan tha pradic- 
tiona of tha aiapla aapinctl foraula and tha ratulta nt 
aatauraaanla aa wall aa pradictiont obtamad by a awrr 
coaplicatad coaputational lachmqua. Tha accuracy of tha 
rapincal foraula it diacuatad. It la ahovn that tha for- 
aula it highly accurata, having aaaanttally aaro biat and a 
atandard   daviation   of   latt   than   14%  of   thr  cotract   valur 

N-14* 
Ilartttcal Contact Raaitttnca Brtwrm Flat Natal Surfacrn, 
Oct 1«66. R. D. Hitchcock, AD6S44M 

Lowvoltaga D-C coi tact rrtittinca, tiailar to that In 
taaaa and door cloturaa for rlrcttoaagnrt ically »hirldad 
rooat, ua» aaaturad halwaan flat tpaclarnt of aalal with 
ovatlap arrat batwaan 1 and .'" til at. Alto, toaa RK laprd- 
anca aaaauraaanta wara aada. Contact raaittanca and rrac- 
tanca it plottad agalnat noraal lorca, and tha raaulta ara 
cuaptrad with thaory. It vat found that atll-air aipoturr 
of aatala alactrolytically platad with line, cadaiua, or 
chroaiua producad turfaca filat which could not ba panr- 
tratad by noraal pratturat up to S00 ga/t<| at and wiping 
dittanrat to 1 aa. A tulfur-dioalda ataotpharr had nrgli- 
giblr rffrct on tha contact raaittanca of aoat aprciaana. 

MM 
Concaplual Study of Air Ravital iiat ion Syttrat fot Pcotn- 
tlva Shaltar», Oct \<tbb, R J Zablodil, J H StaphrntAn, 
0. 1. Williaaa, AMUUbL 

A ttudy wat aada to orlgmatr roncapt» for a tyttaa 
which would aaintam tularahla liaita for oaygrn and carbon 
diuaida and aatk or abtorb undaairahla «dort in > tralrd-up 
protactiva thaltar. 

Chaaicalt and aquipaant currently in uaa, ur hrmg 
contaaplatad for uta in »ubaanna» and apaca capaulat, warr 
invaat igatad. Tha ttudy mi ludrd nonrrgrnrrat ivr tyttaat 
which can ba hand-opr rat ad, bul trr rphaaaral, and rrgrnrrt- 
llvr tyalaat whuh autt ba powrrad, but can oparala in.lrl 
inilaly 

Flva concaptt wara originatrd It la rr< iiaarndrd thai 
a nonraganarativr tyttaa ualng prrtturr cylindara for oiygrn 
tupply and btralyar ur lilhiua hydrumda lui larbun dinniilr 
raauval thuuld br drvrluprd lur aaily utr in NAVFAC thrl- 
tar». And that a nuniagrnarat iva tyataa uamg pratturr 
cylindart or chlotatr tandlat lor oxygan tupply and a tulu- 
t ion ol carbonata and bicarbonata aalta plut tha rnfyaa ul 
carbunu tnhydrata ba ttudiad in datall lor poatihlr lutura 
uaa 

MM 
Naaauraaant ol Paint Fila Thicknrta by Brta-Ray Racktcattri- 
ing, Del im, F. W grown, AD6«4411 

A nondattructiva paint thicknrta gauga ualng thr bark- 
acattarrd brta radiation Iroa Sr-Y-90 hat barn davrloprd 
Thit gaugr will aratura whita laad linarad oil paint (lypr 
TT-P-102) ol thirknatt ranging froa 1/2 ail to about 10 all» 
on wood with an arrur of approaiaatrly to .' ail». Thr 
poaaibla uaa of thi» gauga with othar typr pigarnta on othrr 
»urf»raa la diacuttad. A graph i» givan dr»K>n»t rat ing tha 
prrloraanca of Ihn gauga in aaaauring tha thicknrtt ol 
filaa of paint (TT-P-102). It la concludrd that drvrloparnt 
of thit gaugr thould br contmuad with thr aia of davrloping 
a nondattruct iva gauga that can he uard by Public Work» 
partonnal lor routina paint Ihlcknra» ara»urrarnt» on wood. 

MM 
Subaqurou» Concratr Placrarnt, Oct  1466, R. J  Odallo, 
AD«1I4IIM 

Thi» papat prrtrntt tha rrtult» of a litrraturr »rarch 
to raplora tha adaptability for drrp ocran uaa of praarnt 
aubaqurout comrata placrarnt aathoda. Thr advantagrt and 
ditadvantagr» of aach of tha following arthod» »ra 
di»cu»»rd - trrair, bottoa-duap buckrt, prrpackad, labn- 
fora, prrcatt, and puaprd concrrlr Tha logical aannrr ol 
coapanng arthodt it by protoiypital cnn»tructian in Ihr 
drrp ocr»n. 

N-R4» 
Short-Cut   Procadura»   for   Soil   Caarnt  Conatruction   in  Sandy 
Soil, Oct   1966,  AI>6»44J0 

Thi» guidr to »hort-cut procadurra for aoil crarnt 
con»tructton ha» baan praparad prlaanly for NAVHOBCONSTBN 
forcaa in araa» whara tiaa and thr raigrncira of fiald 
oparation» pracludr thr utr of tha aorr rlaborata procrdurra 
and aquipaant nonully aaployrd. In tha prrarntation wr ara 
amdful of tha divarta ranga ol undarttanding of aoil caarnt 
cuai'ruction tachmqua» and Hint that no our will Irrl that 
hi» iiilrlligriur ha» baan maultad in thr handling of »oa* 
of  tha trraingly  »iapla procrdurra drarnbad. 

Wr ara aoat appraciativa of tha cooparation ntandrd in 
thr praparation of thi» guida by thr Portland Caarnt A»»oci- 
ation. With thair conaant wa hava aadr frrr uar of thnr 
pictura», aanuala, and paaphlat», and auch of tha written 
tent ha» been extracted froa their publication». For aore 
detailed »tudy of »oil irarni conatruction theory and prac- 
tice, the attention of the reader It invited to the text» 
cited at the end of thi» guide. 

N-S49 

Sea lea on NcHurdo Sound, Antarctica, Prrliamary Thicknrtt 
»nd Traprrtturr Studlr», Ort 1966, R. A. Paige, A068446U 

Thr thicknrat ol tra icr In NcNurdo Sound, Antarctica, 
and lit vanttiona throughout thr araaon and Iroa yrar to 
year aliertt thr »alrty and rlficirncy of travrl and air 
operationt by thr U.S. Navy Antarctic aupport actlvitirt. 

Thr annual ara irr growth ttagr» are: (I) youth - the 
ire »heet i» actively growing in thirknea» »nd extent, (2) 
aaturity - growth ceaxe», aaxiaua thickne»» it »ttamed, and 
(1) old age - the icr »heet I» nearly laotheraal and hrgint 
to thin rapidly by bottoa arlting. Growth ralr and ultiaatr 
thickne»» vane» locally depending aalnly upon anow cuver 
and proxiaiiy to land or the lie thrlf. Rotloa arlting 
begin» in ald-Deceaher and progreaae» rapidly until break- 
out. Thinning i» differenti«l, depending upon location. 
The Cape Araitage »ea Ice are« brroaw» dangrroualy thin whrn 
ao»t of thr tea ice in NcNurdo Sound rraamt thick enough 
for »afe travel. Ne»»ureaenti of thickne»», air, icr and 
water teaperaturr, and »now cover during the entire tet»on 
are needed for correlation with accuaulative drgrre-dayt to 
develop load-carrying curvea and to predict thickne»». 
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MM 
A Nurlr«r Uvrrpmiurr Warning Syitm, Nov llfet, S. J. 
Wootrn,   ADMIh'ir.l 

Thr NOTt' ilriinbri thr drvrluparnl ol < nudrar blast 
»vrrpmaurr aenaing «yatv« that will cloar au vrntilation 
valvea ul a protritlvp ahelter whpn the ovarprtaaurr reachea 
the ^*pai Irvri . Thr 2-pai level waa rhuaen beiauie it la 
above any known and returded uv^rpreaaure i'auaed by the 
natural  phenuawna. 

The ayate« conaiata ot a nuaber of blaat overpreaaure 
detectora located on the ground around the ahelter. at aoae 
diatance fro« it, and a control unit at the ahelter. togeth* 
er with the neceaaary coaaunicat ion links. It provides 
inavlete protection fro« surface bursts. However, the 
degree ot protection against air blasts above the shelter 
vanea. depending on the horizontal diatance ol the shelter 
fro« ground xero and the altitude ot  the blast. 

Controlled Heat  Releaae With Varying Teaqierature Source,  Nov 
1966,   S.   L.   Phelps,   AimviS-^l. 

Methods ot controlling the rate of heat release fro« a 
heat storage ayate« were investigated. Various high- 
leaperature heat atoragr «edia and atorage ^ysteas were 
considered. This proble« involved finding s aethod to vary 
the II factor to co«penaate for the dropping teaperature of 
the   M-IIIIUS       An   experi«ent   was    deaigned   but   not   built. 

Investigation ol New Inst ru«entat ion and Techmquea for 
Rapid Evaluation of Load Bearing Capacity of Teapurary 
Roada, Runwaya and Co«pacted Arraa (Snow and Soil), Oct 
1966,  C.  W.  Terry, AD6(4<>32 

The purpose of this study was to develop instriMenta- 
tion that would allow rapid evaluation of trafficability and 
load bearibg capacity of roadways, airstrips and certain 
areas. 

The baan approach was through use of a recording probe 
or penetro«eter, s device that recorda resistance to pene- 
tration va. depth. Two «odels were tested. One was «anual- 
ly operated and the other was power operated by a hydraulic 
power unit and cylinder. 

Both devices were found to operate satisfactorily and 
both gave data sufficiently accurate for initial evaluation 
of the areaa deaignated. Correlation with data fro« other 
instriMents indicate that use, and further develop«ent of 
the devices is warranted. They ahould assist in rapid 
assessaent   of    load  hearing  capacity   of   soil   and  of   snow. 

MU 
Ground Rods Ketals - Results of a Three-Year Test, Oct   1966, 
A. E.   Hanna,  AD684433 

NCEL has been investigating various aetals now in use 
ss ground rods and «etals which «ight be acceptable substi- 
tutes. NCEL cooperated with the NACE by InstsUing a series 
of test rods at the laboratory. Teat results are given for 
the second (or 3-yr) group of test rods froa the NCEL test 
• itc. The 100 series of stainless steels are recoaaended 
for use  in grounding systeas. 

MM 
Deep Ocean Cosssumi at ion Cons idr rat ions, Nov 1966, J. L. 
Brooks, AMIBUISL 

This report constitutes a study of the application of 
high peraeability aaterial to tranaaiasion lines intended 
for underwater coawinication systeaa. The application of 
high peraeability aaterial to the entefior of copper con- 
ductors is a well-known technique of increasing signal 
losses in a transaission line. The purpose of this study is 
to deteraine whether or not the Judicious application of the 
high peraeability aaterial can have the reverse effect of 
lowering the signal  losses. 

Theoretical studies indicate that a hollow copper 
conductor coated on the inside will exhibit less than noraal 
loases over a discrete frequency range. This effect is 
investigated in detail. 

Heaaureavnta indicate however that thr advantagea 
gained by the aprcial configuration are overshadowed by 
prsctical considerstions which sevrrrly liaii the usefulness 
ul    this    trchniqur,    and   furthrr   study   is   not   recoaaended. 

N-»i5 
Haintenance   Painting   of   Buildings      First   Progress   Report, 
Nov  1966, J.   H    Cnlly, J.  H.  Nitchell,  AD8<>9b61L 

A «amtenance painting work unit has been aet up to 
lind the aoat econoaical treataent, per year of protection, 
lor repairing thick layers of paint which are cracking and 
flaking. The CBC hoapital, a wooden building, has been 
included in the prograa during a tiae consistent with the PW 
rrpainting achedule aa a prrliainary esperiaenl with oil- 
and watrr-based painta. An oil-based paint (TT-P-102A) and 
three water-based psiiits (s linsrrd oil eaulsion, s linseed 
oil solution, and a safflower oil eaulsion) were used on the 
hospital. An additional water-based paint (an acrylic 
nsulaion) snd TT-P-102A were used to repsint two «etsl 
Butler buildings at NCEL. A long-oil alkyd-baaed blister- 
resistant paint (mL-P-S2124 (NO)) and a ssf flower-oil 
polyvinyl-scetate e«ulalon are scheduled to be applied to 
other «etal buildings st NCEL. 

The wster-based psints were essier to spply and were 
faater drying than the oil-baaed painta. The water-based 
paints extended thr painters working dsy becsuse the wster- 
based paints are not affrcted by the early aorning dew snd 
thr aftrrnoon  fog as thr oil-bssrd psints  are. 

Additionsl buildings srr scheduled to be psinted st 
NCEL and cooperative aaintrnance painting experiaents with 
othrr Naval  activities sre being atteapted. 

N-85b 
Relisbility Engineering lor Naval Shore Equipaent, Nov  1966, 
E. Ciorgi, AIH>K<.4i4 

Continuity in operation of defense cosaunicstions and 
other ailitary tactical systeas is of utawst iaportsnce. 
Electronic equipaent and coaponents for these fscilities are 
currently procured to aeet apecified reliability require- 
aenta. However, very little eaphaaia has been placed on 
up-grading the reliability of the aupporting subsysteas. 
Host critical of the supporting subsysteas are the electri- 
cal power aupply and thr rnvironaental control of equipaent 
spaces. 

Recognizing this nerd, s work unit was sssigned to CEL 
by NAVFAC to develop techniques, aethods, and experience in 
spplication of reliability rnginrrring to critical subsys- 
tras supporting vitsl Nsvsl shore facilities. Results of 
studies sccoaqilished during the period of I Jul 19bS to 
30 Jun 1966 is presented in thr Ions of an introduction to 
thr basic theory snd aethodology of reliability engineering 
aa it aight apply to Naval shore fscilities. Soar «anage- 
aent aapects which affect the success of s reliability 
prograa and the role of reliability engineerng in ayste« 
effectiveness are alao discussed. 

N-857 
Preli«inary   Study  of   thr  High-Power  Superconducting Trans- 
fonser,  Dec   1966, R.  D.  Hitchcock, AD684441 

A aatheaatical analyais ia given of the concept that 
the size of a heavy-duty power transforaer can he signifi- 
cantly reduced by uaing superconducting windings. By solv- 
ing the differential equations for an iron-core transfonser 
with resistanceless windings, and deriving a general expres- 
sion for leakage inductance, it is shown thst the iron core 
is indispensable no aatter how aaall the croas section of 
the winding conductor. Calculations, based on the D-C 
behavior of niobiua-tin superconducting wire, lead to a 
lower liait of around 50% for 'he reduction in overall 
weight of tranaforaera in the lO-Hk class. 

Oversll efficiency is coaputed for a superconducting 
transforaer cooled by a Carnot refrigerator or a gas lique- 
fier. An appendix describes experiaents at NCEL on aaall 
auperconducting tranaforaera. 

c 
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MM 
T«ti<ta ■•litt ItoitvU »i..! iv»'«i'>'u«l !lk*t<lwi •• Uaml m 
Ik« Ta*k r«ir* »% Nu< l»ai Mrtywn IMMMI IMuit. Huv I«**, 
■     i    »Ilk,  U»ak«4J 

rw «WIKII Mimrs ■><! IMNI •»>I IMMMI *(•»•( »n 
tft     Ik*    itt«>l    ol     Sf«l«     lul    «   ■liiiu|   mi. Ir«l    •«•)•.ill    lk«l 
»•in.J».! Iioa I' Jan to ' Aft l«M ir^unr.l IW <|>|>lii<li»n 

■ t •••»»i«! unyiov»« tyf»* M »<|ui|>a*»t «»J Ik* .irvri,.|«riit 
ul •!■•* uin^ur o|>'i il IXIKI (M.-vr.lui»« |t>i ill •«! ial«> ItMV 
• »■ylaliua Aa Ik« «Hull |>ii<|i«aa«tl il hrctmt »vi.l»iii Ikal 
«ari»Ha lv|i«a >>t |iafki> t«pi«i*«laUo«a «.'ul.i h» »I aaala- 
IMM !■ Ik« wik Tka aiJa it*via»<l l«i Ikia furpxa« i<i«- 
aial«<t «I a IMMll i«ll«t •"•• aaitiaaal ■>><t*l M Ik« lulal 
a«ai>k «r««, a .t»>«iU.I rail«! »>-t»l ul Ik« a|w>ili< !■»«- 
ii.'ii wk«i« Ik« ««»»•.'ii ■•« l.'uuJ and i«tuy«i«d> a .luaile.l 
Kiiai* «k«Uk »I Ikia »•■» aiaa, ,l»iiilr.l ak«l>k«a »I 
ap«>ili> «uikmf ailualiuaa awl pual-»f«i«t luaal Jiawiaga ul 
«¥«■1« Ikal Iioa ihm naliii« tuulit not b« MMf4M ky 
l>ki>l»fia|M>i< •»*!>• Tk* |'ir|><i<i i.u >■( a>ia« ul lk«a« iriM«' 
aanlal loaa »«««aallalaJ nuv«l «|>|ii»a>k«i lo bulk |alk«l anil 
MMH Ik« l*l«ia*tlM Tk« ir.hm^MM ii«r.l ai« t»«ai>t«i«it 
ul laptulaat« in Ikal in ana* inalani*a lk«a« aribo.U ai« 
Ik« nt| »iwa |>i«ari.ll* avallakl* lo amv« al a |il>liil« ••• 
Ik« ailualioa »aialtag al a »uibiai ail« l,it»»tlui«a aiai- 
lai la Ikua« afpli«>l «lit |ii«auBaklv kav« lu k* iiar>l in ih« 
lulur« ''ti ti|k«l .'('ri «t i.'iia .«iiir.l nul al loialtona involv- 
lag  ' ""•i'i-"""•  a«a   ll»»i   i«lial 

MH 
ini mai•■«   llalaa   al   M*l»(t»4   AlUya   i«   Ik«  l>r*(i  IKaaa,   Nuv 
1«M,  .1    I    I'lilly.  W    S    Naynra,  Ali«.'i.'«il 

Canuaiua lal« ilala «i« |IV«II |«i arvaial a«la ul 
■«tala anil alluya «B|Hia«il to Ik« Jrry ecaaa «nviioiia«!!! oil 
Ik« ivaal »I Soulk«in lalil»lnia al a >l«|>lh ol S.UHI II lul 
I,.'«« ilaya Til« a«la m. ln.lr a««« aluaiiiua alluva, alaia- 
l«aa al««la, kiaaa«* ami kioniai, maniua alloya, alloya 
lualainmg ni>k«l, tkiiwiMB and oik«i aalala, a iiitk«! 
..'t'l'fi allay, «a ««11 aa a«la al '.'cin-i. In.l, aad viougkl 
no» AM ap«i ia«aa ol aia »I lk«a« i«la did aol >oiiod* al 
all In aua« ol Ik« ulk«i a«la lk«r« «aa i«laliv*ly itailoi* 
larraaioa uj» lo ral«« ol akoul k ag/ila-aii/day, kul in ota«ia 
Ik« ladividual ap«i ittrna vait«d iaaaid«iakty in lk«ii niiio- 
aioa  ial«B 

k-ikO 
Ihr  Ivalualiaa  ol   HAT   Ckiaa   Uk« Airl.ai.l ky  Lay«i«<l  fkroiv 
Wilk    Soil     Caaanl     li|uival»n>v   Hal inga,    IV,     Hep.    J      t 
■MM*, A1V.IU.. I 

Tk« t«>knii|u«a ol Ik« lavnr.l pav««»n. arlkad lor Ik« 
d«ai(n ol llanklr p«v«««iita kav« k««a mr.l to »valual« Ik« 
ll«aikl« |>«v«*rnla kavmg t«a«al-li«alail kaaaa al HAI', i'kina 
Lak«. I'atil Tkia «valualion hai piiidiiiad in*ailu aoduli ol 
iWiotwil ma lot all it!«|>on«nla ol tk« lUaikl« pav«a«nta A 
load min« analyaia haa yi«ld«d Ikuknaaa »i|uival*a> i«a loi 
tk«  aoil   '«ami   kaa«a 

MM 
Skutk  Raaiatanl   Walar  Walla   lor Sk«ll«i  t'oalia|,  r«k   l«k', 
J   C    KIM• J    A    Noihm»., AMUAA^« 

A a«ri«a ol alu<li«a »aa tondutltd to .(»Inauir Ih« 
l«aaikilily «I uatag w«t«r «wlla lot iuid«i|rouad ak«lt«i 
looluit A »tudv ol gii'iiii.l «atai t««p«ralur«a and ahrllri 
loolmi r«i)Uir«««ala r«v«al«d Ikal piaitual and «lltitaal 
rooltaf ayataaa uliliaing «»11 «al«! can b> d«at|a«d lot all 
pari» ol tk« luualry «nt«pl tk« •outhrin t tpa ol T«a «ml 
H» A auivrv ol ««11 daaag« i«aultt«| Iioa «ailki|uak« «ad 
aukaidant« (loiuid aoliona dtailoard Ikal Ik« oil mdualrv 
kaa .lrv«l.i|>ril aui'C«aalul , »>iii| al raaa r«dutlion a«lkoda 
aurk «a |«l-p«ck«d hr 1 I kol«» aad taaing «apanaioa jotnta 
A «lu.lv lo praillil «all raatoa alraaa loada taaulttnf Iioa 
• uitair nut l»ar daloaattona «a» aada, undat loalratt, ky 
Alkaktan-Jarokaan Aiaonatva Loada i»aulltn| Iioa (round 
aottuna uului «.I ky «aapao ytalda up to .'0 Ntoaa »ilk aurfara 
ovatpiaaaui«« i»ii|iii| liua IS lo 100 pal «at« pi«ditt«d, Ik« 
'«•in» ati«aB*a tn a atgniltiant nuakar el atlualtona w»ia 
akovn to k« «wll   in «ic««a ol nwiaal aataital ali«n|lka.     It 

«aa >o«i Udad, ko»«v«i, ikal «aialin« atiaaa i«li«l artkoda, 
aitik aa ih.'.» d«v»lup«d k« Ik« oil mduatiy, i an «ll«iliv«lv 
i«dui*  laaiai ali««a«a to a aal«   l»v«l 

Tkia    i«poil   piaaaala   tk«   i«aulta   ul   tk«   NtKl   aludira, 
dta>uaa«a   al|«llliant   li«dln|a   ul   Ik»   iualla>lul'a   invaal i 
galtaa,   »ad uutlmaa |i|»aa  Im   lutut« «vik 

thtttt 
l>«v«lupa*Ml    ol   Mail  k»v»   Siatilaloi    lot    Xk«ll«i    li(uipa«nt 
T«atiaai  0a>   l*k«,   J    A    Nuikaiaa.  AUkkakal 

A aai t*a ul atudiaa »«• iniliat«d ky Nttl lo d«triaiu» 
Ik« l«aaikilily ul tuaatiui I iu| a« «i|uipa«iil t«al M>kiii« 
lapabl» ol i'i.'.lu. in! Butiona piadttlad lo ottui la ak«ll«la 
rapoard la *u>l«ai «»apoua «lirita To «alakliak Ik« aa- 
>kin« p«iloiaaiii« tiitana, Agkakian laiokaan Aaaoitataa 
<oaliait«d lo iav«ati(al« tkr i«a|>oiia» ol tvpnal r^uipawul 
aupi .it »l»a»nla to rnviionaruta i»aiiltiii| Iioa «»apon 
vi»lda langtni Iioa I lo .'0 Ntoaa «ilk ov»ipi»aaui»a ian|in| 
liua IS lo SiH) pai Ihr kalph N faiaona tuapany >outiatt»d 
lu d«vrlop a aathin» ioii,»pt .apakl« ol piodui ing tk« tti- 
l«iia a>>l tona ft «atabliak Ik» pailoiaam« lapaktlitiaa ul 
■k« aaikin» mapunaala, it »aa piopiaad lo .Ivaign and > on 
«Itttil a a><d«l ■»ikia« uami th» o|>»iatinf piimiplra ami 
iillnal >>iapoii»iita ol tk« baali > out «pi to tkia »nd, t kf 
Nalpk H raiaoua i oapanv pnloiaad tk« pi»liain«iv d»ai|n ol 
a >»a|>l»l» l»al laiilily «uk a ap«k taaa lapaitly ol 10 ky 
10 ta ky M tn hi|k and «iHI lb w«i|kt toal »at iaat»a ol 
bolk tk« lull aialr and tkr aod«! auiklli«a rataMiak»d tkr 
t»«aibilitv  ol  tkia |iiopoa»il piogiaa 

MM 
Ri«akuul  lui>«»,  S«p I«M,  H    .1    Nuga,  AlMltkllO 

IWaiilption ol trat pio>»dui«a and pl»liainaiy analyaia 
ol Ik« liial ol a t-yi allott on a aludy ol kirakuul loitra 
ta pi«arnl«d It ta luund Ikal ki«about ta uoi a aruuua 
pioklaa loi Ik« |i«at aaloiity ol aai in» aalvag» op«iatioBa, 
• ni.r ikr »«aaala al« oltrn toiatrd oi pivolad k«loi« lilt- 
in» II ta . .'ii. lu.lr.t ikal a Ikaaiatital pio>«dui« ian b« 
.lrvrl..('r.i «hull «ill hr uarlul i« planning op«i«iional 
l'i.'. «dui«a 

MM 
Ihr    Aiiruoai i.'.i   t>«   Au l«(   Uaaaa   Maya    in   aa   U-tu     $t»»l 
IHitt,   IV.   I«»»,  .1    n    ikapaan,  A|l*«««Sa 

>iaia-iay  doa« altaiiual ma  laitoia  «»i«  ai»aaui»d   in au 
ll-ta     at)   al««l   duit   uamg  a   Au  Wit   (0 «U  Nav >   gaaaaiay 
aouna       Ihrar  all«iiualion  laitoia  «nr   ioa^>ai«>t «uk Ikoa« 
lound   uamg   Ca-ll»   (0 »».' IVv I  and  to Ml   ll   .'s  Mav)   gaaaa 
lay aouii»B 

ll «aa lound Ikal Ikr attrnuation la. toi loi V, UH «aa 
alvaya »laaiai tkau loi Og*lil No««v«i , lot akoit anond 
laga, Ik« »iiriiu«ii.ii lailoi loi io-bt> «aa gi«atri tkan bolk 
Au-lDi  and i'a-l)r 

I1-- aaaaui»d attrnuation laitoia lot Au I«* »nr toa- 
patad «uk valor. obtaiii»d uamg a >.<a«>ut«i iod« baaad on 
Ik« Slbr.t,. i.in.«pi It «aa lound Ikal taliulatad «llrnua- 
Itoii laitoia at« akoul .'0t ki|k»i tkau a««aui«d alt«nualion 
t«. Iota. 

N-tkS 
lapniaMnlal     Study    ol    Suprnomlut I tug     IhmliU     lunnrl 
ll|od«a,   Irh   14».',   II     D    Nllikiott,   A11*«««44 

A vatuua drpoail ion arlkod la drai i ibrd lot lakitialiiig 
aupaiioaduit utg Ikin-lila luiinal dtodva «hi.h lonatal ol an 
oaidtaad aluatnua |AI) lila m , ..m», i mh a laad (Kkl 
Ilia Tka awlkod pioduird alablr dtodaa by giowiug tk« 
oaid« lila in a loip-pi*aaui« ala>>aph«i« ol diy uaygoa, 
pr«aiui«   liniii»  aalal-lila d*poaition  waa   ai.iund  III'     Ion 

In torn* ol tka diodva Ik« aupm oudui I mg tiaMaitioa 
laa|>aialui« ol Al »aa mat .'It fkuknraa a«aaui«a»nta and 
anaigy gap d«l«iainal tona, ha.r.l on u«g«l tv« TlltttlMg in 
Ikr luiin«liiig t'uiv«a, vtaldad a plot ol lianaitiou la 
tut* v«raua  ihi.kiir..   in luugk agi««a»nl  «Uk tk«oiv 

, I 

) 



(. 
2*io-voUaB* (Uirvnl «•■ .-btnvr.t in toar of ihr A-C 

til iv«tt tSiodvi, at i r«|*r i «t uir» t-rl»» 1 U Thr t*flp#i«lui« 
ttvp*««!*««.• ol thli (itiimt. »#«1 ihr ttiiimum t#«|i#ialuir 
ul ihr At, *•* founJ It hr in i .-jgh agi*M»n( Mith a Ihroiy 
ol   ihr  D-i;   Joarplisun rff»kl 

Ail 0mpr »r«» waa ton.futtr.l to .Uiri«mr Ihr iraponav 
ol an Al/AljO /ft« aup*ii tfftilui I |B| thinliln .1i...lr |o inttf- 
hnrnt    aul«nt^l\*rtri    indialton Al    w«vrlrn|th»   brlwrrn   0   .' 
an«l   0 1   mm,    mo   \ hangr   w«a   db**f v»«l   in   t hr   60-Nf   t ui i«nl - 
voltat#   » hai a. t n »•! i» •   al   («pffialuiva «town to  I  \%       It   it 
ionilu4#d   thai    thr   •burnt*    >l    tvapona«  %«•   >1ur   to   a   1*1 j» 
laywdam*   «iMMtth   h#tw*«n  Mtviial   «nd  apat*   at   Ihr    i»m. 
I iivn 

Pvi.l   Station   !tno»   TunnvU       Si.lr  »uiiini   Wall   Tt lanvi »   Ja« 
iMl, i    K    Xli«i«oo4.   AMSAiO 

To |ti#vrnl r».ri«»vr inow-tunn«! tloaur», »t|uiparnt and 
tr«Knii|u#a vri r .Irvr l>>|*r.1 |oi til«iin( Ihr ^ loaui* »now Iro* 
thr tunnrl «alia at iyid Station, Antaitttia Til» ayatr« 
.Irvr l.'i>r.l ta »*'i • f •. t.'i v but i iw» i onitMii,ig and taboiioua 
Al Ihr pirarnt avrtaga .' m v> fatr ol tloautr, »hr walla 
■uit br i i iMnr.1 at Ira»! rvnv 1 vi an that Ihr apatr he 
iwrrn thr lunnrI waila and thr huildin|a «lor« not hrioar to« 
iritinir.l  tor  thr aaintmaiiir  r^uip«rnt 

To prrvlt Iraa frr^iurnl . lr*iii\t ol Ihr lunnrl walla 
•nd to ata^ltly thr oprration, a «oncrpt waa drvrl<-prd lor a 
itdr mttri whtth t Irara thr tunnrt walli in advamr ol Ihr 
■ainlrnanir r4|utp«rnl , thui rr<)uirin| no work apatr hrtwrrn 
Ihr i toaurr atiow and thr huitdinga Raard on Ihr pirarnl 
lair o| tloautr, thia drvur «ould ratrnd Ihr Irr^urmy of 
« Irai mg up to 4 yr. rraullmg in both a labor and aonrtaiy 
aavinga   ovri   thr  raiating ayatr« 

n-$7o 
An   laptovrd   linrar   Piogiaaaing   Sihrduling   H«>drl   iNodrl   IM, 
rrb   l««r,  A    i.     Acpritia.  AMINN44L 

Tbii notr drat libra an optiaiting airtbttd l»i ithrduling 
a group ol taaha whith «an br drlinrd by railiral atailing 
datr, latrat toaplrliun dalr, duration of thr taah, and 
iriourtn irquirrd to antMipliih thr lash Thr arlhod uara 
Ihr Unrai progiaaMing algoiilha to opiiaitr onr obirtti^r 
auth aa aumaiaing »anpiwrt   irt)uitr«rnta 

N-RM 
Coal inga on I'm iralrd and liroaotr and Crroaotr-Coal Tai 
Tiratrd Wood Trat fanrla loi Narhoi fcapokuir kvalu^tion ol 
Panrla ÜMktvrd Altrr Hoir Than (^nr Yrat ol fapoauir, Frb 
IMI, T   Ror,  Al)Aa*i%a<)i 

IHittralrd and tiroaotr and t iroaotr-\ oal lur Irralrd 
panrla to whuh organit auilair toalitng eyatraia wrrr applird 
havr brrn npoard al Poll Nurnraw and Prat 1 Narboi Within 
1 to 1 yr all toating ayalraa had lai Ird or wrrr br ginning 
to  lail 

N'RW 
Tbr    Kllnt    ol     Altrtnat mg    flnlt It al    Currrnla    on   Nai inr 
»oulmg.   Un   1«M,   1     Ror,   AlHtRAAM 

A atudy waa mdr on Ihr tlfftCti ol altrtnating rlrdii- 
ial tuiirnla on Ihr |iirvrnlion or atlrnualion o| BMII inr 
louling Vhnr waa no lotrrlation in thr data oblainrd liota 
thr ayalrai in uar at Powri IM mil* No .' and I. Prai I Haibor 
NST, wbnr louling haa brrn trduird, and liiua trat unita 
rapoard al Port Nurnrvr, whrtr louling waa lilllr allrttrd 
by   ifl|>ira»rd  lurirnti 

Mil 
Airlirld  Pavrarnt   tvaluation  -  DSNAF  tl  Crntro.   raliloima. 
Dr.   1«6«>.   R     I     t.owr.   W    N    ChMbrrlin,  ADbRAAA« 

Tbr rva I uat ion oI Ihr pavrarnt at NAF, I\ trni ro, 
Calif , la praaantrd with thr allowablr groaa load lapacl- 
lira ol thr rimwaya, taatwaya, and parking aprona loi 
ainglr, dual, ainglr-tandr«, and dual-landr« whrrl aaar«^ily 
aiirralt Inlorvation la alao intludrd on Ihr lonalruttion 
hiatory. iliiMtU data, and lurrrnt at rt rait trail it 
Rraulta of thr Itrld and labotatory trata on thr pavrarnta 
and aubaurfavr »atrrtala arr intludrd in thr lablra 
Rraulta of thr rvaluation ahow that »any of thr pavr«rnta 
• rr bring ovrrloadrd by «urrrnt aire rait oprrat mg at thr 
an  lactlity 

N 17) 
Uvna«ti   (oaprraaion  Trata on Polyurrthan*  Foaa,  tVt   l^b.  W 
I    CflMlli  d     N    Dunn,   ADRa<)S4RL 

A llmlrd nwabn ol apri narna ol rigid polyuirthanr 
loaa havr brrn tratrd in «««prraatttn uaing Ni'Kl/a dynaaiir 
Irating navhinr. Spr« inrns tratrd wrir in thr ahapr ol a 
.'m tubr, loadrd nlhri parallrl or prrprndnular to Ihr 
dirntion of loa« rapanai'n Drnaity ol Ihr apr«. larna 
rangrd Irn« 2 to I.1 pel, and aliain ralra wrir vanrd IIOM 

atatii   to about   W   in /in /arr 
Individual aprtiMrna ahowrd a widr rangr in rraulta but 

aa a grnrral tirnd th* ^«prraaivr atrrngth rmrraard at tbr 
latr ol applird attain innraard Coapiraaivr atrfnglh of 
tigid polyurrtbanr loan haa brrn tound to br a lu^ution ol 
loam drnaity, atram ratr, and Ihr duration ol loam rapar.- 
a i on. 

MM 
Srrond   Smiaonual    Inapntion   ol   Silict>nr AUyd  Paint«,   Jan 
1««;.  J    I    Crilly, AMU^bOL 

Two «tluonr alhyd-baard painta havr brrn io«|iarrd to 
twi« aprof icat ion paint« aa topcoata aftrr W no mpoaurr at 
Kwajalnn, Mai «hall lalanda, Kanrohr, Hawaii, and Pott 
Nurnr*rt Caltfl ■ Onr ailiconr alhyd paint ta prrloraing 
brttrr than Ihr co«^>«riBon «t«nd«rda whilr thr othrr la 
about   thr  aaw  aa  thr  standard« 

Kvonoait Coa^anaon of Contract Vrraua ln-Nouar Prrlonunvr 
M Publu Worha Srrvura, Frb 1H7, H A Uupp. ADSlMSbl. 

Thia not« concrrn« il«rlt with thr problr« of «rro«- 
pliahing valid nonofliir ro^p«riaonB brlwrrn tont rait «nd 
in-houar prrforMnrr of PV arnricra It dora thia by apply- 
ing rvonoauc prinnptva to rorrvitly Idrntify rvlrvant 
toat«. Thrrr la a drtailrd dtaruaaion of rach typr of coat 
«oMonly mcurrrd in PV arrvtcra A »rthod (or aicoMptiah- 
ing rout inr ct'at co«^«rlaon« without ««craatvr labor ta 
propoard. 

N-R74 
Pipr    Coupling   Nrthoda    lot    liquid   Dialiibution   Syatraa    in 
Polar Caaya,   Frb  14b7.  C,  K    Notliaan,  ADRA4%%71. 

Thr tonal tuet ion ol piping ayatraa in polar rrgiona lot 
I ranaport lug lirnablr liquida auch aa watrr and arwagr la 
particularly dillnull brcauar ol low a»birnl tr«prratuir»( 

abort conatruction araaon, and thr nrrd lor inaulatton and 
brat tracing A atudy o| liquid d-atribution ayatraia tot 
polar taapa IB bring auidr in an rflort to inptovr ayatrai 
dratgna,  conatruction protrduira,  and  trebniqura 

Aa part of thia atudy, invrat igat tona havr brrn Mdr ol 
dtlfrrrnt couplinga and littinga, intluding trata at low 
tr«9»rraturra. to drlrmmr thr aK>at suitablr »rlhod lot 
loining ptpr« of vanoua laatrriala l«|tortanl pointa ton- 
atdrrrd in rvaluating thr dilfrrrnt louplinga %rrrr toola and 
akiU rrquirrd, ratrnor ton! Igurat ton ol thr lilting aa it 
rrlatrd to aubarqurnl applitatton ol inaulatton, and raar ol 
aaanably at   tM^»rraturra to -tOF. 

Nonr of thr coupling nrthoda rvaluatrd wrir tdrally 
auitrd tor polar taa|> liquid diatribution ayatnaa, howrvrr, 
specific couplinga and litltnga arr auggratrd lor uar with 
thr dillrrrnt  pipr aMtrttala. 
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f   ...ii.   \T»i *,,,-.■,* .    kvaluatiun   ol   Kiln tot   Lontirtr   *ii*l  FUtuii- 

k ighi (««int» h«vr twrn raposrU JII«) thru pffiloiminc« 
rvaluAlfil tut i ht- loMilh t tar on l»ui MMM| MtffMM ''' 
t on« irlr biuk, li) t o«( irtr I . . k , ( O . in«tri h\oi k, anil 
\%\      rm-.i!.,(.■ i      «Cgt rgatr      t-:. , * Thi rr      rk|H>buir     utri, 
Kh«)«lr)n, n«iKh«n 1«1«IIUB, lunrohr, H«k«it. «ml foil 
iMMSti Ctttl . havr brra ..-. i Two it|ir« 1111 «t !>>» p«ittt*. 
.-it    tk»    |i| i>|M tr t 4i >     |>« itt ii     «ir    «till     givtiig    |t.>o*l    pn loi - 

R-IN 
Hodilu«t um «ml HI «at Trst ol A l<>- liuh ^VU Vl Ivr. PUi 
|H7,  R    ä    Cta»tvt.  AOWSSn 

In 1«6S NC&L |>#itoi*ril « tn ir> ol bl««t tr«t» on 
irvnal OCt valvr», anil it ««» tltstovrird tt.it thr valves 
ttii.-.i    at     ovrtptraauira    aa     low    aa     ■•    |>ai fhr    lailttifa 
iu ^ ui irJ in thr t hi ra>l» •! the at u«! ho I iting thr vat vr iliah 
to  thr   ttr« 

(tnr ot thr th- in vatvr» wa» auhar^urnt 1 \ •-■! 11 ird in 
uttni I ou^hrr atrr I lot thr at u^l an«! nut and hy in* i ra» tnx 
thr ii    l hi. t.i>   i    airaa In   a    antra    of    hlaat    trath   on   thr 
«oil) I ird val vr a» «Ira« i i '■< ■' tn thi a rrpoil, Ihr nrti patti 
*r i. aatialaitoiv, hut thr valve «tialt tlrvr loprtt an IOUS 

iiaika, thr ate« tea» rlonfatrj and thr pott adjuttini handlr 
yaa hiokm bhrn t hr ad (uat mg toil waa at tu* k bv thr valvr 
■>tr« itud Ihr ovriptraauiva in Ihr trat a t anurd up tu 16 
pit It ii> apparent tto« thrar iraulla that thr iK U valvra 
will i r—,,. i. «^ i. i •■ f ■ 11» at tona hrt otr thry i an auat «in 
hlaat (.losutr «I tleaign ovetptraautr without aliuttut«! 
d«A«|r 

N-in 
ituidr     toi     Shir Idrd     f.n« Ittauir    i onat tut t ion    PtoMraa .     F1«i 
1*k?.  AMIU^SL 

Thi» Trthnii«! Nolr h«a hrrn prepared h> Ni'kL «a « 
finde tot N«va I f av 11 ily pn aonne 1 involved in i onl tail ing, 
maprt t ing, «nd atipet vt »tn|t the t onat t ut t ion and (in lotaant r 
trating of elei t ruaagnet K shtrldrd etu loauira It ti Ihr 
ata o| thi a guide to point out area« of di tt u ully whu h 
havr oituitrd iepe«ledlv m the lonatimtion and Iraling ol 
ahir Idrd to.«« mo th.it t hr net eaa«iy pre« «nt tona ■«>' hr 
lakrn to atiuat /e oi prevent the t rt ut tem r ti aut h ptoh- 
lr*a 

liol.^tii «1 St t Ui t ui ra m the IVep Ocean A Literaluir 
Study,  Nat   1467,   P     J     Kuah,   T     R    O'Neill,  AD4IU071L 

A atudv, Itanted to literatuie survey«, w«a »...I» to 
drtrtainr 11 natural at rut tur a I at i «ngewent a in deep se« 
litr air appioptiate lot adaptattOM to «ttiluial httiutuiea 
in aiailai   rnvironaenta 

tr« irtrtentea toiurtned with thr alruttui«! «apetts ot 
ara lilr were located Kro» the standpoint ol atiuitutal 
i ona idrtal tuna , the literature reaearch h«h piodiu rd i on- 
I iguiat ions that are novel, hut whit h would ot tn KI r«t 
i hal Irngr« ot tie« ign and t «hi it «t ion it lot lowed in art t- 
litial 1MB, Theie «lao sretas to he < onRidetihlr proaiiar in 
■ tudytng drrp «e« «niB«la s in« e , in addi t tt*n tit at nu tural 
unitiurnraa, Many ol thrar cteatures h«ve unitjur »•«na tot 
aiuhot mg to the hot to«, »ohi lily hv huoyato y «nd hy leg 
•rth«ni«a«, ptopulaion •rthods involving tin and t«il Muve- 
•rnls as well aa water (et aysteais, «nd nature h«a provided 
certain ocean aniaul apectaa with highly developed neuio- 
lyatpfli« v«p«hle ot eatieaely taal reactiona «nd with drver 
aysteaa ol taan^utlage The aensing «pp«i«tus ol v«iious se« 
«niMls in« ludea highly developed optical, acouatual, «nd 
tadile 8yste«a aa well a« an apparent siath arnar which 
appears to have etho-t«nging capacities baaed on Minute 
thanges  in water  preaaure. 

N-H79 
koopnative H«i me Tiling Invrat ig«t ion Phaae It 
Inapeillon Attri kout Vrata Kaposurr, H No^tman, Ai^lli*'! 

The loopetative MI inr piling toaHitlee and NAVfAC 
ripoard S4 «peii«lly treatrd piles at t'oco Solo Anne«, 
Notlvan Naval St«tioti, i'a>.«l Zonr, and 66 pi lea at trail 
Naihot, H«w«ii, in 1961 tn Nov 1^66, alter J-l/J vi ol 
rapoautr, the pilrs at Teatl Karhot weie at 111 unda*aged by 
aut inr hoi r i a In Nar 1*)6 7, «Ilet k v i ol eapoaure, i of 
the ■". pilea at Coio Solo have been attatked hy liw^ona and 
one wa« also attacked hy Nattrsia All ol the «Hacked 
pile« wete laptrgnatrd with rssrnttally cieoaottf ot 
«teosote-coai tai aolutions None ol the double-1trated 
pitrs   kht>wed  any  rvtdemr  ol   boret   atlaik 

Polar S«nit«tion Inttnnation lot W«ate Diapoaal in a 
Pollution   lonttol   Syste«,   Nat    1467,   N     I.     Utobuy,   ADftll.MIt 

lapioved Method« lot dispos«! ot huMan and othet waatea 
ate ret)uiied in polat tegions to prevent pollution ol the 
envitotuarnt Thr    prohleM   ol    pollution   due    to    inadet|uate 
SM*thoda «t waste di aposal is Mote severe in polar regions 
be« a use ol i educed Metabol u tale ol MI c toot gam «Ma and 
rstrnded   suivival   t iMe   lesulting   IIOM  the   low  teflt|ieratuies 

IIOM a disiuasion ot waste IteatMrnt Methods and then 
application, it is concluded that iniinei«iion provides the 
Moa t suit«ble met ho«1 i o r d t sposa I o I po 1 a i c aa|i was t ea 
K^ui|iMrnl tequi ted lot meine rat ion is aval I able coMMei ■ 
t ta 1 ly but ha« not bern evalualrd undei polai condit ions 
IVtail study ol a total disposal systeM mcorpoiat ing the 
single-inv inetatot   tomept    is   trttMM»endrd 

N-Ml 
PieliMinaty   SftMir   flodrl   SnowdtiM   Studies   1'sing   Roraa   in   a 
Wind  mut,   Nai    196'.   I    I,   Sherwood,   ADS I JO 7 U 

> iaii'v in areas ol dtilting «now, such aa Antaictua, 
where there ta no deplrtion ol the «nnual aupply, quickly 
(-»■«..«M- inundated, tequning rontiitual digout «nd eventu«lly 
Mtwe«ent ol the v «Mp In «n rllott to alleviate dillt 
pi obleMs, pt eliMinary a« «Ir «odr I drill studies weie ion- 
ducled in « wind dui I u«itig bot«« as « anow aiMulatoi 
Model« ol (w M JaMeaway« weir trstrd in vat loua otient«- 
t ions «nd gtoup layouts The effect of elevating theae 
Mode Is on snow platIOIMS abovr the sut rounding aur face waa 
observed. «nd tests wetr condut led on but Idmg shape» not 
t oassonly used in polai i eg ions It was cone luded that the 
drill accuaulation täte around Ihe type of building» pre- 
sently in use can be reduced by oiirnting the« 4S deg to the 
wind, and by elevating theM «bovr the surtounding surface on 
■now    pt«ttoma It    wa«    luithet    concluded    that    building« 
should   he   constructed   with   ««   I'w   coiners   aa   practical   to 
teduce   the   rate  ot   diitt   accuMutat ion 

The drill pattern aiound a structure neat Hvid Station, 
Antarctica, oilented 4S deg to the wind duiing the winter ot 
1466 vettlied the linding« lor this orientation Baaed on 
the reaults ol the acale Model snowdntt studies, two build- 
ings IIOM the NCKl csMp near NcNurdo were placed on an 
elevated snow platlona and oriented AS deg to the wind when 
they  were  relocated   in Dec   1466 

Additional scale Model dnlt tests are planned to 
drtrnsmr dillt acciuaulat ion tales over lotigei periods ol 
tiMe, establiah a t IM«* scale tot Models in the wind duct, 
and «tudy the eltect ol building «re« and height upon dnlt 
patterns  snd  accuMulation  rates. 

IHM 
Shielding loitsideial ions m thr Design ol Hardened St rue- 
turea. Nat 1467, C. H Huddleston, I. K Doty. ADAI.MS41 

An evaluation haa been Made o( soMe ol the lactors to 
be considered in the design ol hardened structures. In 
particular, tadiation shielding requireMenta have been 
apecilied lor various wespon siaes, dlstancea troM iMpact 
point, and blast overpressure. It has been shown that an 
envelope ot curves can be constructed to allow the apecili- 
calion ol ahielding criteria to insure that radiation pro- 
tection is coMMensuiate with the survivahil |ty ot a struc- 
ture  IroM blaat  etlectt. 

J 



CJ 
Alia, • MtbcMtu«! <a*lyiti is fivro ot ih« rrlatioa- 

•hip brtMrn pratdtioa laitor» ind prnrol Irthalltlrl iut 
to  fallout   radiation. 

Th( rraulta il*a(rib*4 ID this not* should br dlrritly 
appluabla to tb* proaulgat ion ol d«Bi|Q tritrns for radia- 
tion shielding. 

Prrforaancr ui Eposy Cuatings on Hatrr-Tank Intrnors Fart 
I Condition Attrr Oar and Onr-Half Yrars, Apr ft!. K W. 
Dnsko, AMU/OIL 

The intfrtors ol four rpoiy-roatrd and onr vinyl-coatrd 
«atrr storag« tanks <rar* inspcctrd l-l/i yr altrr applica- 
tion of thr rpoay coatinga. All proprietary roating systras 
kad soae drgrr* of blistrnng, but all Mn providing satia- 
fsctory    protfctlon Thr    condition    of    th«    Plaalt*    7131 
coating systaa was noticrably better than that of thr othrr 
last  coa»;^g systfttn. 

A Prrliainary Subsurface Hrat Transfer Study of Thickening 
S«s  Ice, Nay   1467,  E    R    Vimeratos,  A1)KISIH41, 

Any aethod of accelerating the growth •' an ice sheet 
results in thicker and, in aost cases, stronger ice. To 
elimnste the probleas of eacessive salt snd a teaporary 
isotheraal teaperature gradient associated with surface 
flooding, three arthods of accelerating bottoa freeling of 
an ice sheet were investigated These were s high-pressure, 
low-teapersture air aeih.M. a cold-'oil, workmg-f luid 
controlled-retrigeration aethod; and an ice chip-aeawater 
aggregate injection aethod. Investigation was pnaanly 
concerned with the heal transfer and feasibility ot these 
aetbods. 

The controlled-retrigeration snd the ice chip-seswster 
<g|regate aethoda were concluded to offer possibilities tor 
sccclersted subsurface thickening of liaited-site snd large 
Ice areaa, respectivelyi the high-pieaaure, cold-air aethod 
was considered tapractical because of the power input re- 
quired for a saall refrigerating effect. The aanaua ice 
thickness attainable for a natural ice sheet, however, was 
concluded to be dependent  on  the prevailing air teaperature. 

MM 
Electrical Properties of Coatings ss Related to Perforaance. 
II. tiperiaents With Seven Additional laaersed Coating 
Systeas, Apr   1467,  P.   J.   Hearst,  A0816«74L 

Seven coating systca on steel panels were tnaersed in 
salt water for up to nea ly 2 yr. AC and DC electrical 
properties of the coatings were loaparr.l with the perfor- 
aance of the coatings in the laboratory, in shallow water, 
and in the deep ocean. Four of the systeas showed coa- 
psrstlvely little deterioration, and these costings aain- 
tained high AC and DC resistances. Two systeas which showed 
grester deterioration in exposure tc sea water had high 
resistances Initially, but subsequent.) developed lower AC 
,ind DC resistances. One systea, cons.sting only of inor- 
isnic coatingi was very conductive and its electrical prop- 
e.-lies thus could not be related to performance. Long teta 
perforaance data (or correlation with electrical aeasure- 
aents are not yet available. No definite relationahip 
between ditnlpation (actors of th* coating systeas and 
perfonsance could be established, nor could s relationahip 
between  water   peraeability   and   perforaance  be  estsblished. 

MM 
Protection of Floating Pontoons Kroa Corrosion - Psrt I. 
Installation and Initial Perfonsance of Test Hosts, Apr 
1967, R.  W.  Drlako,  AIMISJ12L 

A test prograa has been initialed that is aiaed at 
reducing the aaintenance coils associated with the recoaling 
of deteriorated pontoon caacl floate. Three 2-coat protec- 
tive coating systeas have been applied to pontoons on three 
test flosts, snd a aatcrial and labor cost snslysis hss been 
aade on coating poitoons with esch of these systea*. A 
separate   phase   of   the   investigation   is   siaed  at  corrosion 

aitigation by cathodic protection One uf thr lest fluatt 
is currently being protected with <ini snodes, another with 
sluainua anodes, snd the third tloal is serving ss an unpio- 
tected control After b ao service to the Fleet, thr test 
pontoon caael floats wrrr in good condition. No lusting 
drtrnorat ion was notrd, and ihr cathodic protrction systeas 
wrrr providing rlrctrusl potrntials that insurr coaplrtr 
prutntion   f roa corrosion to any riposrd steel. 

N-as; 
Polsr    Construction    Equipaent      Investigation    ol     Drilling 
Equipaent,   Apr   1467,   w    N    Beard,  C    R.   Hoffaan,   A08I460M. 

The   drilling   ol rs   in   snow,   ice,   and   prraafrost    is 
laportsnt in polar oprrations but prrsrnts problras nut 
grnrrslly rncountrrrd in noraal rsrth and ruck drilling 
Hulrs arr rrquirrd both for drtrratimig thr naturr uf ihr 
subsurfscr and for plating utility poles, piling and othrr 
structursl rlrarnts. This Trchnual Notr prrsrnts thr 
results of prrliamary trsts being lunduttrd to laprovr 
drilling arthods and trchmqurs, snd drstnbrs a rotary-typr 
drill with 12-lt folding towrr bring uard in this werk. 
Results of thrsr trsts indlcatr that additional work is 
rrquirrd for laproving arthods of drilling both drrp hulrs 
and largr-diaaeter holes in snow, ice, and prrasnently 
frosen ground. 

Future work will include evaluation of a tn-cone 
roller ruck bit and a H-in pipe drill with tungstrn- 
csrblde hardfacrd  cutting rdgr 

N-8HH 
Intrna Aircraft  Load Curvrs  fur Srs-lcr Runways  st  HcMurdo, 
Antarctica,   Nay  1467,  J.  E.  Dykins,  AD«n393L 

Nrthods for analysing Ihr load-bearing capability of an 
icr shrrt arr liaitrd due to thr lack of drtailrd under- 
atanding of the gross aechsmcsl properties and failure 
archanisas of thr icr shrrt. Thr intrna curvrs presented 
are based on beat rstiastrs of the icr pruprrtirs for 
NcHurdo annual sra icr using standard thronra. Thr solu- 
tion trchmqurs usrd tor the curve drvrloparnt appesr to 
provide fair agrerarnt with rapirutl cntrna uard lot 
aircraft operation on icr shrrts. Of thr paraartrrs in- 
volvrd in thr solution, thr aost rrlisblr arc judgrd to be 
thr tlrsural strrngth snd its Iraprraturr associstion Lrss 
confldrncr is placrd on thr elastic aodulus values And thr 
considrral ion ot aircraft   load distribution. 

A continurd concrntratrd rffort is rrcoaarndrd to 
obtain a brtter definition ot the failure svehamsas of thr 
ice sheet and to drvrlop s structursl throry tor prrdicting 
thr plstr  responsr  for s psrlicular  load. 

Thr Ina.! curves presrntrd in the spprndix arr an in- 
trna solution to 'he branng capability ot thr annual 
NcHurdo sea-ice sheet. They sre bssrd on ss finite an 
aaaociation with thr local icr tondltiuna as prrsrnt know- 
Irdgr peraits, and sre rrcoaarndrd ss cntrna fur aircraft 
opt.      ion   until   aorr   drtailrd   knowledge   brctMSrs   available. 

N-gg4 
Pore   Pressure   Propagation   in   Unilora  Rounded   Quart<   Sand, 
Apr  1467,  D.   G.  True,  H.  G.  Hrrraann,  AD684452 

The first rKprnaent in a series wss conducted as psrt 
of s study to gsin a better understanding ot the behavior of 
the pore pre**ure in a soil systea subjected to blast load- 
ing. In such a systea, thr porr pressure baa a direct 
influence on the loading and foundation support conditions 
associsted with buried strurturrs. A 10-ft-high, 8-in -diaa 
coluan ot unifora, roundrd Ottsws sand was loadrd with 
dynaaically pressured sir froa shove with the Ni'Kl atoaic 
blast siaulator. Pore pressure and total soil pressure sura 
aonitored at  vanoua  depths. 

Dsta yielded inforaatlon about propagation velocity and 
attenuation of pore pressure and effective soil stress. For 
the overpressure aagnitudes (6, 30, and 140 psi) and du.-a- 
tiona (1-1/4 sec) used, pore pressure wss found to propagate 
slower and with lea* attenuation than previoualy eatiaateo 
by extrapolating froa reaults ot tests utilizing loads of 
shorter duration. Effective stress dsts was unrealistic due 
to   stress   transfer   to  the  pipe  sidewslls   through   friction. 

H-«T 
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lUi* «MI nraily wtai«lrJ toil inJitAlril th«t thr Irgir. 
M   ii1ui«tion wa»   nol   »ulluirni   to VMM   l dr  Mil   to tvrK«vr 
«•       Ihi-.irt w «i U iMr.d, tr i        |ui        ihr        . ■■it-l M I OH      t)t       100% 
»«tuialioii      ihr    •#«»uir0   ^rl^ttlir.    w#ir    nol    «•   high   *» 
pirtlu i i-'in 

Thr ilutly i» to (.«>ntinu# with t hr nr»l rK|>ri tarnt 
iihrvlulrd lot • |i«lr 1 »and «ith •littrirut »atuiatuui tondi' 
11 out 

h-ltO 
In-Srtvur Trat  of   thr  Slato Kooi ing   ^n. h. i ,   A(>i   ;■"■   ,   K.   C. 
fmm,   K    A    lUaa,   AM I w.«i 

Thr Ntato fc'.i ntf «n.h. i wa» vlrttgnrd to br ukrd in a 
)>rrunrnt \\yr afc>oi in(( i r , vhnr thr hulioa »oil «haiai 
tniitiia iaa br Jrtnsinrd in advan* r ot thr aiuhoiagr 
mataUattoo hi-arrvür trata wrtr ir^uralrd by NAVTAl to 
Irinaiiir any advrrar o|*ri at iiMia I i hai at t n lat u a whiitt 

aught t'r, .«r a^|<airni I htough vaiy mg o- ion! tnuoui opri a- 
l uMial uaagr E«|ui va 1 rut holding |to«m Stalo am hoi a wrir 
aubat itutrd (oi »■ i at mg atandaid ani huta a 1 irady attai hrd 
to !*.■ ol thr ».iing aaarfl4>lir» tn San Pirgo Bay Suhati- 
i Hi i.MI of thr anthoia «at «adr at (wo ik^iing »itra of 
ditlrrrnt NficitlM »■ thr Navy haihot fuafilri duitng thr 
rrgutat PW mairition ol BOOI mga Th i a ir^ort drainbra 
thr   tabiualion   and   inatallation   ot   thr   aiuhora 

I (MII i «•!■ > i i on ol onr yrai a o^rat ion. thr am hoi a 
vill br iraovr4 livi« thr train, rvaluatrd and thr iraulta 
irpoitrd 

Tunnrl üuiling foi ftyrd Slalion, Aiilaivtua Progiraa 
Nrvir«.  Hay   \**>J.   i      K     Noll»an.   Al>«i4M}bl 

Drlormatton of thr «now tunnrla at Hv r >t Station, 
Antaiitua. attuhutril in part to abovr OF tunnrl tr«|<ria- 
turra. thrralrna ihr aliuituial mtrgiily and uarlul lilr ol 
thr undnmow . tmy Ottar i vat iona in trb IMI imf« atr that 
<t>niinurd drloraalion ol Ihr anow lunnrla wilt rrquitr aajoi 
irtonatiu« I ion  in  Ihr  n^ai   lut uir 

lowrr tunnrl air IfH^naturra in IMI al »oal toialim-a 
tbioughout thr itatioit «rr attubulrd to rrirnl inatallatun 
ol Jooia al tunnrl paaaagrwaya whiib prrvrnt rntrantr and 
ttitulatitin ol  warari   autlair tit 

Pr iority ionat rut ( ion of a tul1-av air t unnr1 tooling 
ayatr« with potrfltial lApacily tor I«twri mg tunnrt tr«^>rra' 
tuira ia i r. .«»rii.lt-.l in v irw ol Ihr i out inurd drlri 101 at ion 
of tunnrl l-■ Uhrn thta || loaplrtrd, NCKt will inatruarnt 
and  rvaluatr   thr  pnforaMmr  ot   thr   ayatr« 

Thr »a)oi proMma in oprialion and Mainlrnanir .'I Ihr 
Dyid Station taiility «rr of an rnginrrruijt nalurr A» a 
rrautt, thr alation ioapliMMrnt ahould in* ludr an raprrirnird 
rnginrrr thoioughly laailiar with paal alation oprrat ion «i.d 
lurrrnt  procrdurra  and   rr«|uirra«nla. 

Thr Evaluation of NAF M t.'rntio Darng layrrrd Throty, Nay 
IM7, J,  1    Nirlarn.  ADAINtltSL 

Thr inhnnjura ol Ihr laynrd pavrarnl arthod lot thr 
draign ot llniblr pavrarnta havr brrn uard lo rvaluatr thr 
flniblr pavrarnta at NAK, El t'rntro, Call« Thi» rvalua- 
tion haa provided in-aitu MHIUII of rlaatnily for all 
io«|tonrnta of thr tlraih- pavrarnla Thr pavrarnl aurfair 
iourar la i.>«po»rd of an aaphattti ioairrtr having an avrr- 
agr drpth of S S in. Thr Bmlutt ot rlaalicily tor tht» 
iourar vanrd fro« lOff.DOO lo llt.\000 pai A aandy gravrl 
waa uard for thr base wlmh had a »ran drpth ol about 19.S 
in and a rangf in »»«lull valura Iro« 10.000 to t>.;00 pat, 
Thr aubgradr ronaittrd ol a IIW*3Mlaa4 i layry till or an 
inorganic    rlay    of    artiiiMi    iiia|>rraaihi I ity Thr    aubgradr 
■oduli vanrd Iro« b.OOO to U,000 pai. Thear analyara 
induatr that thr Ruraiatrr layrrrd theory can br uard to 
give a rraliatic indication of thr load-del Irct ion rraponar 
ol  Meaiblr paveaenta 

N-««l 
Natural   Naieriala   foi   Protrttmg  lie and t'uapaited  Snow,  Nay 
1«»:,   N    S    Slrhle,   ADSIUVIL 

In auih of the polai regiona. aany fatilitiea are 
ionatiUilrd on wr and pri«anrnt anovfielda During the 
»uflBri , high aolar iadialion and near- or above-1hawing 
trapri alutra deireaae the wrai iraiatanir ol ur and anow 
aurla-ra Trala wrrr loiiduttrd on thr ability of aawduat , 
anow, and > hipped- ice i over inga to piotet t ue Irua ar It ing 
and drtniota! ion dur to high aolar radiation and nrai- and 
abovr-1 hawing teapriaiurra Thrar re»i;ta vere coapared 
with Ihr traulla of olhn aiailai trala prrforaed with 
urelhane foaa It waa lontluded that field aituationa in 
whi«h the air teapeiatuie it not above Irreaing tor long 
prrmda of liar but aolat ladialion ii high, chipped-ice and 
»ti.-w tov.ra 1 in thirh or aoie can be uaed aa etfettively 
a» 1/4 in ot aawduat or * I/AMH ilab ot flexible urethane 
loaa to prole« t ue aurfacea In aiailat field aituat ions 
whnr Ihr an leapnalurr la abovr fireiing tor extended 
petioda of ti«M>t bovevrr, l-m-thuk covera of rigid ure- 
thanr   foaa in  alab oi   gianule  fora ahould be uaed 

IMM 
The Foraulation of a "Pnaary Fila" on Naleriata Subatrged 
in Sea Water a I Port Nueneae. i'alilornia, Jul 1967, T. I. 
O'Neill.   |    Witcox,   APN.o.'Ml 

Snap ea of alrui lural aatenala were placed in the 
water at Port Hurneae and «fere reaoved after laanriaion 
petioda of I hr to 10 wk Thr object of the inveat igat ion 
waa lo atudy the qu^l itat ive and tjuant Hat ive aapecla of 
an lobial atlachaent to aurfacea prior to aacrosco('ic tool - 
»"« 

At one aile. «n orderly aequence of aicrobial tuccea- 
a i on occur ted The initial otgamaaa ot ailachaent, the 
bat lei la, were aupplanted by diatoaa, hydrotda, algae and 
barnaclea,  reaprctively 

At the aaar aite, in a different year, the dear delin- 
eat ion of phaaea waa not diacermble. The nuaht r of bac- 
teria waa coaparalively aaall in the initial at at*« ol 
fouling and the full orgamaaa preaent in great nuahn» on 
(he alidea weie dm..am It appear« that the preaence of 
bat terla acceletatea fouling but their abaence doea not 
negate   louling 

When alidea weir a lauttaiieoualy placed at two diflerent 
aitea and one,of (heae ai(ea waa in the taardiatr vicmKy 
of exia(ing heavy fouling, (he «rgunu r and rate ot fouling 
waa altered The» initial atage» were brief in duration and 
conataied ol yeaata aa well aa bariena and dia(o«a The 
latter atagea of prtaary Ilia loiaaiion conataied of a wide 
variety of orgamaim aiailar to thoie already rxiating 
nearby 

Laboratory Study ol Seichmg Induced on an Otfahorr Shelf, 
Feb  19b7.   1     R    Kobnon.  D    K    Joaea. ADhMMl 

An exploratot inveat igat ion waa aade in the NCCL wave 
tank to deteramr \\) whethei with exiating equiparnl an 
oacitlation (aelche) of the water over a aubaerged xhell 
juat ollahore could br induced by an incident train ol 
ahorter wavea and U) if ao, whether the run-up Iro« the 
wave »vatra on the beach would thereby be affected aignili- 
cantly Thia atudy was a phaae of current work at NCEL 
dealing with the run-up and other ahore eltecta of surface 
gravity wavea  froa underwater exploaiona 

The near-ahore bottoa boundary conanled of a plane. 
laperaeable barrier (representing a beach), lying on a slope 
ol 1 10 and extending b in below the aean water auitacr to 
a ho r i xont a t she 1 f {repreaent i ng a suhaerged topographi c 
bench). Bryond the shelf the depth waa M in. The pnaary 
vanablea were the length ot the ahelf (froa 4 to S ft) and 
the pn iod aetting ol the llat-type wave generator (froa 0.6 
to 3.7 sec), which was located about 7$ ft away Water - 
levrl fluctuations over the ahelf and at the ahore w«re 
recorded and the latter were analysed for low-frequency 
coaponrnta. 

• 
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I 
Fraa lk*M result« it »•• i»n>lutl«j tkat • ••irk« 

••l«l«4 i« •«■• «I til* IUI» It i« (>»ii»v»J ih«i ihr pna- 
• ip«! r««a«« wkv BO ««rill«tlail «*• 4«t#vt«d I« #lk«i iuot 
t« lk«t tk« k«i(kl« af ih» iiuiJ»«! 4l«p«r«iv« »«*•• («koh 
. ..MIJ ««t k« i«tr««««4)  •»•» too ««Mil 

Mw«  Ik« MW-Mkvr   ««■   •«!   to g«a«r«t«  Umg ••*•.  tk« 
mini   »«v»!   «(   tk«   «IMII   "i»  Ikal«  «1   ttw  p«i>uJu   lulu 
TWM    W«V««    WI«     ««Ir^ualrlv    high,     kyt     tk«   ««v«   p«(lodt 
•pfio«i'k«<l  tkos«  of   «   «kalf   ««uk«   «od  oo   coai lualo«  aa  lo 
«4Mtk«i or Mt a a«lrk* «aa   inJu.nl  tould b«   lia«n 

Corioaion rat«a, pit dvplka, (yp«a ol «onoaioa, 
ikaaf«a in aackaoii«! prop«rti«a, «flaid ol ati«aa. and 
analya«« of  lonoaion piodutta  air pirarntatf 

Tk« iOiioaion ratra ol all th« alloya, both iant and 
wiougkt. d«ii«aa«d aayaplot nally «ilh duiation ol rapuauir 
and br<»mr .onatant at iat«a varying b«tw««n 0 *> and 1 Ü 
■ ila/yr aftai \ yr ol «apoauir in a«a wain and partially 
rsttriMnl in th« bolto« ««dia«nla at a noainal drpth ot s.soo 
ft Ihr»r loiiuaion rat«a ar« aboul onr-ihtid tboar at ihr 
aurfai«   in th« Atlanlu   Otfan 

■••M 
tirlminai» Uvni igai ion of Solid-Bora« *r««atiral Signala 
G«Mral«d by tk« T«l«typmrit«r (U), Jum ■**;, I D 

• in«,   *    A    La.Hin.   AOMXMIIL,   S.url 

riaaaporlatiM Ifuipavnt   Allowaat«   Forayla«   for   CONlb Naval 
Air Stationa.   lun  W» •.  H    1    lirkatdaon,  *l)»lMSül 

Tkia irp.'U «aaaiM« ktatorual data (k«racl«riiing tkr 
rapraJiluir «f Iraaaportatto« raaourc«« by .'» US Naval air 
atatiaaa locatad «itkta tk« coat ia«nlal I'mtr,! stain 
Fonml«« ar« Jrvrloprd by p«rtorviag aultipl« r«gr«aaion 
aaalyaia «a kiatarical data to foraiaal v«kli'l«a r«<|uii«d 
Xiatocical NAS ckar«cl«>iallta (••( , haar populalion, 
atatloa ar««, «tc ) «ar« ua«d t« fororaat ailragr wkich waa 
la turn c«ir«lat«d lo a v«kirl« ir^uiir«rni Uaia ckarai- 
tanatir of IT-UM and H-Wh. wir atudi«d Fonaila« ar« 
Jrvrlopr.t iAuk «at .«at« t ranaportat ion v«kirl«a tlaaaad in 
iruM of I S Navy auitara 41 ihiough 4ft aa a fuaitio« ol 
HAS ckaracKrialu*. Raaull« ar« aa laittal attaapt at 
«ipr«aaiag yaara of praitical rapnirmr aa a lonawla Th« 
pctMry advaalag« ot uaing a foraala la aanagrarnt lonna- 
t«ary in vrhu Ir allocatioa tkrou(k«ul Naval air atationa 
TW faraula« d«v«lap«d yirlJ a baait allovaar« «fcuh la 
•aatly aoditiad aa atalioa ikaraitanatica  . hangr 

N-1W 
tipniarnlal    Wood    Piranvalivr   Syilraa TiralBrnl.    Pf-ftft, 
Dnviag. n-h'. lun l«*7. N Norteaa. T Do«. AMlftim 

Aa part of mrk nail t-HiHJSO -OI-DO-', CkMical Wood 
fr«a*rvativ« Tr«ata«ata, tk« Laboratory ripoj»J la faail 
Narhoi .'0-lt pilaa tkat havr brrn liratrd «ilk rapr-larn! «1 
tiraling aolutloa«. So«* piln ir.nvrd a aioglr liralarnl 
aad aow innvrJ doubl« tiratarnt Th« firat tiratanu «aa 
grnnallv • vain aolutioa. Tk« «acoad liralarnl. whnr 
r«|>l.<»rj. »aa a »oluttaa of a «atfr-inaolubl* »ainial in an 
orgaaic aolvaat 

Mraaurawot of Caaaa-Ray Allaauatiea la a toll Sur Shrlm. 
lun   l«*7.  J.   N    CkapMB,   AMlll«7L 

Doar rat« attanuatiaa (artora for Co-ftO radiation wrir 
■«••ur«d aloag tk* •atranc*«ay «f th* lOO-aan ahrltn at 
Nik", Port Nurnra«. Calif Thrar do*« tataa «*r* coaparad 
«Ilk tkoa« caliulalrd by a toaputri cod* aad fouad to b« 
«itkia a factor of i«o a(r**a*at. 

Aa aurapi vaa also aad« to araaurr tk* protarlion 
tartar of tk* «attr« ahrlt«r prop*r. It «a« d*t*raia«d that 
tk« protartloa tartor la about 100,000. Star* th* prol*r- 
lion tartar naar tk* oullrt ot tk* rnlian.rvav ia about 
40,000. radtatloa tliraamg tkrougk th* *BtraBr*«ay ia irrn 
to h*  lapoitant 

N-«00 
Corroatoa of Kairnala la Hydioapacr Pan 1. Irona, 
StMl», Caat Irona, «ad St**l Product«, Jul 1967, T. H. 
Ratahart, AMI117IL 

A total ot 1,300 aprciarna of A7 iron baa* alloy« wrrr 
«apoaad at drplha of .M*0. 2,370; %,U>0, >.6*0, and ft,710 
ft at t«o aitra ia lb* Paciti. 0c*aa for 1*7; 402; 1,0»*, 
123; 7}|; aad 403 daya, rraprct ivrly, to drtrraior th« 
• ffrct« of d««p or**B »nvironarota on thru corrosioa b*- 
havior. 

N-401 
Proliaioary   Study   ot   Ninging   in   Nrintonrd Comirlr  fiaara. 
Jul   I«*;,  H,   J    Noidrll,  AMHftllL 

Thi«« hn«« ionnnliuna wrrr alatually loaded and two 
«•r« dyaaaually luadrd aa part ol a prrliainary aludy ol 
th* hinging chaiact«rlatlea ol b«aa aactiona adjacrnt to 
b«aa*roluan intaran t luna In all knrr lunnrdiuna, thr 
aachamcal and g*aa*trual piopoi t i«a at Ih« critical aac 
ti.-ii «*r« thr aaa« Thr rraulta «n« coapaird lo thuar 
obtamrd in t««t« on aiailaity laintonrd, irntr«lly loaded 
b*«aa 

Th« fcnrr ,oiui«ctiona failrd whrn Ihr loncrrt« failad in 
b*aring at thr location ol th« iorn*r brnd in th« t«naion 
r«inloic«arnt Th* coapaiiaon of thr knrr lonnrction and 
b*«a trat iraulta indicated that Ihr aaaiaua reaiataoc* ai I 
hinge rotation at aaaiaua reaiatance lot the knee conaec 
liona wnr both leaa than the coireapooding valuta tor 
aiailarly r«iB:orc«d braaa. Thr reducliooa «ere attnuuted 
lo the inadet|uate anchorage ot the tenaioo reinforceaent 
Although the dynaaic reaiatance «aa not aa great aa ea- 
p*ct*d, the iota;ioB«l capacity at aaaiaua :raiaianc'* in thr 
dynaaic taata appear*d lo be equivalent lo that in the 
atatic  leala 

N-«O; 
Atrtield Pavearnt Ivalualioo, USNAS Loa Alaaitoa, 
California, Jul l«ft;, K J Love, D J Laabiolt«, W. N 
Ch.abnlui.  A0«l«tft2L 

Thr evaluation ol the paveaent at NAS, Loa Alaaitoa, 
Calif-, ia preaented «ith Ike allo«ablr groia load capan- 
t-r» of thr run«aya, laai«aya, and parking aprona for 
ainglr, dual, aingle-tandea, and dual-landea «heel aaaeably 
aircraft Inf oraat ion ia alao included on ihr ionatruction 
hiatory, deaign paveaent aection, cliaalic data, current 
aircraft traflic, and aubaurface aatenala are included in 
Ih* tablea Reaulta of the evaluation aho« that runway 
• 1-J.K, taBi«aya S and 10, and the old concrete and aaphal- 
tir roncrete portiona ol paiking aprona I and J are being 
overtoadad by aircraft currently operating at NAS In 
addition, abandoned run«ay lh'34 ia being overloaded by 
airrraft  uaing it  tor ordnance  loading and unloading. 

N   )0 1 
Survey    ot    Naval    Ship-to-Shorr    Telephone   Fanlitiea,    Jun 
I«ft7,   E.   Giorgi,  AM17ft82L 

The advent ot worldwide ailitary coaaunication networha 
haa tapoaed incr*aa*d t«t«phone aervice revjuireaenta at 
piera and aoonnga tor Naval veaaela «hilr in port. In the 
intrreat ot the laproved ellinency ot operation, NAVKAC 
aaaigaad work unit Y-HMS-l.'-Oh-')! 1 to the Laboratory tor 
th* purpoa* ot invealigat ing opeiational drticienciea ot 
eiiatiag ahip-to-ahore telephone facililiea. The initial 
effort «aa directed toward conducting a aurvey ot aelected 
Naval atationa and ahipyarda to identify apecific deticien- 
cifa aad problea ar*aa Reaulta ot thia aurvey, including 
concluaiona  and  reroaaendat ion«,  are preaented. 

N-404 
Field   Teatiag  ot   Plaatir  Mooring  Ruoya      Part   111.     Condi- 
tion   After    1-1/2   Yrara   Service,    Jul    14ft7,   R.   W.    Dnako, 
«mwiMi 

The conditiona of two expenaenlal plaatic aooring 
buoya are dearnbed after 1 yr and after 1-1/2 yr ot aervire 
to   the   Fleet   in   San   Diego  Bay.     Both «ere perforaing  very 



•«ItWatlurily   «t   Ihctr   tiar»       Oar   buuy with  M  h*n4   lay-up 
1 Vl,r     " '     Iil>rr(l*»fc-|r-|iitl-i<r.l    pl«sll< ut r i      »fir 1 i    khoWTtl   I1U 
4|)p«rPlll      Irtn iMi at inn fhr    uttin     tolth    *    ftpr«yup    typ«    ot 
(it^rglatt-rriDturced plaittt   uutrr   »hrll   »liownl »uar  Kupn- 
flctal   tUaagr,   rtpriially   un   thr   top  »huuldrr Ihr   foulini 
on   both   buoyi   nat   »iail«r    in   typr   «nd   Jiauunt tu   that   on 
• trrl   buoy»   in  thr  »*m*  arr« 

N-90S 
Statte   Vrrtu»   Dynast    Tratibg   o|   Ivrp   Slabt   (I),   hug   14b/, 
S    K    Taäabathi.   )    M    Allfood,  lont i>irnt ul 

N-906 
An   Analytual    So tut ton    to    a   Vrhu Ir   Allowjmr   P1o<lrl,   Aug 
196/,  A    C    Aüpeitta,  P    C    Ucrorr,  AMIM27L 

Thr analytual audrl prrBrntrd in thi» notr i an br usrtl 
to iJritribr thr nu«brr ot vrhutra allotatrd to « Naval an 
»tation aa a lundion of activity faitor» and functional 
factor! A «uditird Iraat aijuarrk «ppruach wa» u»rd lo 
drtrrainr thr thrrr activity factora prr racb «tation (K, N, 
• nd N) and thr arvrn fumtional faitura (K(l), I * 1,7) 
rrlatrd to urganKat tonal t mi. t ions at each at at ion. Thr 
•odi f ird Irait a^uarra approa«. h ul 11 izrd a logaritha tram- 
tor«ation to tonvrrt   a  product   tu  a   tua 

K-907 
Thr   Effect   ot   Environarnt   on   thr Corrosion of  Hrtals   in Sra 
batrr       A     Litrraturr      Survey,      Jul      1MI.'.      H       A       Portr, 
AD«^01S5L 

NAVfAC it intrrrstrd in drvrloping Brthoda to c(«bat 
■rtallu corrosion as a Brans of rrducing maintrnantr costs 
o( thr Naval ihurr rstabl ishMrnl 

A litrraturr survry was aadr tu drtrrainr thr rffrtt of 
rnvi ronarnt al vanablr» on thr corrosion ratrs ot »rlaU 
sub«rrgrd in sra watrr Thr ■ost isportant vanablrs wrrr 
found to br diisolvrd oxygrn comrnt rat ton, vrlucity, and 
traprraturr. Othrr factors which influrm r thr corrosion 
ratrs arr pH, salinity, and aicro-orgamsas. It la rrcoa- 
arndrd that a coordinatrd rrsrarch prograa, consisting ut 
basic rrsrarch itudirs and corrosion testing, br mitistrd 
in controllrd sra watrr rnvironarnts. 

N-90S 
C(«parativr   Prrforaamr    of    Autoaobilr    Rrfimshing    Painti, 
Jul   1967,   C.   V.   Brouillrttr,   AD8186291 

Eight autoaobilr rrf.mshing syslras wrrr applird tu 
Navy autoSKibilrs in Kry West, Fta Brcausr of thr subtropi- 
cal rnvironarnt, ihr rrf inishing nonully usrd rrportrdly 
brtoars unsightly in a short tiae. Four of thr right sys- 
tras gavr good initial gloss rradings Thr DuPont alkyd 
rnaarl systra waa thr rasirst to apply and gavr thr highrst 
initial gloss ot any of thr right aystras. Pnarr TT-E"48SI) 
could not br wrt- or dry-sanded tu a ssMolh finish. Thr 
finish coats o; TT-E-489D applird over th s pnarr wrrr not 
as saooth as finish coats of systras applird ovrr pnarr- 
tralrrs 

M-909 
Rnnforcrd Plastics Luiinatrs Panrls • Physical Tests ot 
Panels Reaoved After the First and Second Exposure Periods, 
Jul 1967. T. Roe, AD8lS69bL 

Sets of glass-reinforced epoxy and polyester panels, 
both coated and uncoated, have been exposed at China Lake 
and Port Hueneae, Calif. , and at Kwajalein, Marshal 1 
Islands. A fourth set of panels is being aaintamed as a 
control. Results of physical tests of panels exposed at the 
three field locations for two different tiae periods and 
results of the saae tests on control panels are reported. 
No significant changes i|i aechanical properties have 
occurred, but polyester-glass panels rated above epoxy-glass 
panels in all four physical teats. 

N-910 
Cunstruttion an'l   (reliainary  Evaluation  ot  an Environaental 
Test  ChMber. Jul   1967,  H    A.   Porte. A1}819B2H 

Details   of   cunstruttion   of   an   environarntal   wrt    test 
i haabn      arr     presented Preliainary     test     results     «re 
reported tor aild steel in a salt water environaent. It is 
retuaaended that further tests be conducted It determine the 
feasibility of using this apparatus in accelerated tests tor 
tuatinga 

N-91I 
Invest igat ion ot Co^serctally Available Two-Wsy Electrical 
cunnei tors and Trchniquea Used With Dissiailar Conductor a 
(Aluainua-Copper).   Jul   1967,   N.   N    Saith,  AlHt.'M.'O 

The use uf aluainua conductors is relatively new 
throughout the Naval est abl ishaent. Probleaa have been 
rmuuntrred at the points where tunnrctiuni brtween alua*.nua 
and copper tonduiturs were audr Thr drsirability of elia- 
mating such probleas becoaes apparent particularly with the 
imreasmg use of aluainua as sn electrical conductor. A 
task was initiated to investigate the suitability of comer- 
wally available two-way connectors t.>. use with dissiailsr 
electrical conductors (aluainua-copper). The results of a 
literature search and a survey of Naval and industrial 
experience conducted by the Laboratory are presented ID this 
report together with s discussion, conclusiuns and reioaaen- 
dations on the use of two-way connectors with aluainua- 
copper   conductors 

N-9U' 
Backscattenng    of    Radiation    Froa   Slabs,   Aug    1967,    Y.    T. 
Song,  C.   N.   Huddleston,  Al)«m9SL 

It frequently happens that one is interested in deter- 
•ining the r^iickness or SMSS density of a thin layer ot 
aatertal on a thick backing. This note describes how radia- 
tion backscatter awy be used to solve such probleas. Theo- 
retical considerations are discussed and the aethod of 
.invariant   labeddmg   is  described. 

N-9n 
Review   of    Portable   Structures   for   Polsr  Regions,   Aug   1967. 
C.   E.   Sherwood.  AOa20263L 

Polar caaps in reaote areas or in outlying work centers 
near established stations usually require frequent reloca- 
tion due to changing requirea^nts, burial by drifting snow, 
or site contaainat ion. Coaaercially available portable 
structures developed for use in reaote oil fields or con- 
struct ion sites have been used in Antarct;ca to aeet the 
need ot portability even though they are pnncipa 1 ly de- 
Kignrd for use in waraer areas. Both unitized-fraae and 
knockdown portable structures are presently in use in 
Antarctica. They appear satisfactory for the present appli- 
cations, but lighter-weight structures with better joint 
seals, wider skids, and aore adequate space layouts «re 
required for general utilization of these structures in «11 
polar   areas. 

It is recoaaended that existing coaplrxes of portable 
structures in Antarctica be observed to deteraine the con- 
tinuing adequacy of theSf structure« for the assigned func- 
tions «nd the a«inten«nce required to kerp these coaplrxes 
operational It is also recoaaended that deiign criteri« be 
est «hi i shed for the developaent of portable structures 
suitsble     for    gener«!    'itiliz«tion    in   «11    polar    region 

N-9U 
Cathodic Protection of Mooring Buoys and Chain. Part 3. 
Field Studies With Cables Providing Electrical Continuity, 
Aug 1967,  R.  V.  DrUko, ADa20996L 

An investigation was continued into the calhodn pro- 
tection of a fleet aooring with ««crificial anode«. The 
cine anode« used on the ground tackle were specUlly cast on 
chain links so that they becaae an integral part of the 
ground    t«ckle.      The    tight    ri«er    chain   had   the   required 

H-W 



»I».in,«I iMtiwilir bctiMm ckti» l>ak> to |wrait ihr Mo« 
ol •Icctrtc«! , unrm. but it >•• ur>rt><iy to «M »tMl 
caklta p*rl<Ml>cill|r juiorJ to tkt irouwi !•(• to fivr tkw 
coatiauity Tk* co*vl*t*4 «ystaa provided full prottitioa 
to tte uadtnulfr poctioa o( tkt bttoy «nJ to tk* ralirt 
irouad tacklt. 

Cofroiio«   ol   ■biniaU    in   Hydroptic,    P<rt  I       Niikol   «ad 
kukri  Alloyi,  Au« IM/,  F    H     Hrmh.it.   AM.M.'Sol 

A tat«l el k)S ipvi !■■■• ul /•> dilteroat nrkrl «11. v. 
«vr* npaaed <t tt» dilloccat doptkt in tk* KKtftt Ocean 
iec penoda ol tier earyiag fro« l.M to 1064 daya to detet- 
■tae tke effecta ol deep oreaa eaviroaaaeta oa tkeir lono- 
aioa reaiataace. Corroaioa ratea, typea of corroaioa. pit 
deplka, elfecta ol «eldiaf, atreaa lorreaioa crackiag reaia- 
tanre, ckaafea IB aerkaaical piopertlea aad aaalyaea ol 
kocroaioa ol  tke alloya are preaeated 

«-«16 

Polar  Saailatioe - 
Media, Auj 1«67, I, 

Catreae  eaviro 
icaat   probleaa   lot 

Synibein.      Noalreeaiot    Waate-Carria|e 
1     Drokay,   AM:026OL 
mem   aad   rraotr   lovatioa  cre.te  aigoil- 
aaaitary   (actlitiea    in   polar   raapa.     A 

reuaakle ayatketic, aoafreejiac fluid «a a waate-carnag* 
■ediua appeara feaaiklr for polar caap fluak-toilet aaoitary 
• yateaa Such a aediua rould eliaioate tke aeed for keatiog 
aad laaulatiag eatenor pipiet. aa auat ke done for conven- 
tioaal oater-carnaie ayalea«. laaed oa a preliaiaary coat 
aaalyaie of vanoua aeafreenag fluida aad uniaaulated fuel 
diatributioa ayateaa in polar areaa, it la coacluded tkal 
reuaakle ayatketic, aoafreeiiet «aate-carria|e aedia kave 
proaiae for reduciag caata for polar caap aaaitary ayateaa 
Tke ayatbeiu uaate-rarnage aedia roacept afcould be lavea- 
tigated experiarntally, aad ayateaa tor uae akould be fur- 
Iker aaalyaed oa tbe baaia of  the eipenaental  data. 

■ -917 
Preliaiaary   Inveati|atloaa   of   ttetallnvd   Alkyda,   Aug   1467, 
H    locbaaa, AM2036n 

Several alkyda »ere treated uitk aluaiaua eaolatea aad 
titaaiua alkoaidea Theae coapounda cauaed gel foraatioa 
«bee incorporated into abort liaaeed oil aad aediua lal- 
flover oil alkyda. A loag liaaeed oily alkyd vaa prepared 
kaviag a kigk acid ouaber »hub »aa coapatikle »itb tker- 
coapouada The reaultaat actallixed alkyd baa a aborter 
dryiag tiae aad greater appareat kardaeaa than tke uoaelal- 
lued alkyda. 

N-«l« 
..no.k  leaiataat  Water Wella   for   Shelter  Cooliag,  rr-67, Aug 
1467.  J.  A.  Korbutaa, AM1*>61L 

Thi« report preaeata the developaeat of a auclear klaat 
reaiataat »ater »ell coacept. The »ell ta lateaded to 
aurvive the effecta of auclear weapon yiclda up to 20 aega- 
tooa at raagca reaultiag la blaat ovcrpreaaurea up to 300 
pat. The coacept »ill aerve aa tbe baaia for the develop- 
aeat of ahoch reaiataat »ater »ell deaiga criteria. Sigaif- 
icaat featurea of the coacept leclud* a gel iaolated well 
caalag, a aubaeraihle aotor puap, a blaat-reaiataat aanbole 
eacleaed well bead, aad the uae of ckeairal grout for aur- 
rouodiag aoil coadilioaiim. 

N-919 - Caarelled 

N-920 
Requireaeata   aad   Concepta    for    Service   Sbeltera   ia   Polar 
R'lions.  Sep 1967, C.  t    Sherwood.  AM20262L 

Nuch of the aaiatenaace of equtpaeat aad other irrvnea 
at outlying atatioaa aad work ceatera ia Aatarcttca ia 
perfonked ia the open, with no protect ion froa the eleaeata. 
Where aheltera are uaed, they are often aakeahift atruclurea 
field-fabricated'   froa   available    aateriala.      A    atudy    of 

rei|uireaenta revealed that abeltera are urrlr.l lor «irilalt 
gruuad aupport etjuipaeiit, aamteuanie ut aircraft, heated 
field abopa, and uaheated storage ol »oae r^uiparni, aalen- 
• lt,  aad  i ritual  auppliea 

k-921 
Corroaioa  ol   Natenala   ia Nydroapaie,   Part   i      Titamua and 
ru.uiua Alloya,  Sep  1967,  F    1    Reinbart, AD«.'I2)71 

A total of 47) apec raeoa of 10 ttlaoiia «Hoy» were 
eipoaed at two different depths in rbe Paiilli U<eao for SIM 

diftereat periods of t lae varying froa 123 to 1064 day» to 
deteraiae tbe ellect» ul deep otean environaems on their 
lurroaioa reaistame Spei laen» ol the alloys were also 
eipo»ed in »urtaie »eawater lor 1S1 day» lor (uap«ri»on pur- 
po»e». Corroaioa ratea, type» ol corrosion, pit depth», 
rlfecta of welding, streaa corrosion iraiking rrsistauce and 
ikangea   in aecbamcal  properties  are presented. 

11-922 
Rlast  Activated  Cloaure  Valve   for  High Capacity Ventilation 
Systea,      Aug      1967,      D    I       Wjlliaaa,     J    N      Strpbenaon, 
nttiium 

live blast eailuaion systeaa evolved froa the NCEL- 
luoteivej buckling plate comept The lorurpt va» lonliraed 
after a aenea of teata with three ol the live systeaa 
ValVk cloaiag tiae increaaes with the aass and/or the aa»» 
auaent of inertia ol the valve eleaent. With the buckling 
plate concept, very abort ilo»lng tiae» can he rflrcted for 
high iapaclty valves by increasing valve elraent length 
while aimaixing width Coaplete blast eicluaion, however. 
is not po»»<ble with valve» actuated by direct air blaat, 
ualeas aorae ladirect triggering aetbod with or without a 
delay duct is eaployed. Becauae ol their characteristically 
short closing tiae, the valve» using the buckling plate 
concept are aingularly adaptable to uae with either adjacent 
or rraote triggering devices Syatea IV, 2,S00 eta vaUe 
aodule, which lacorporatea several features proven rxpen- 
aentally appeara the aoat pruaiaing, and its developaent 
will be continued 

11-923 
Destruction   of   Cable   Inaulation   by   Rodents  and  Other  Bio- 
logical Agenta,  Aug 1967,  N    P    Vind,  AD«2072I1. 

Though bare inaulated cable is very susceptible to 
daaage by inaects and rodents, cable protected by Vail 
steel tape or by 10-ail copper tape i» relatively laaune to 
«maal attack Nuaeroua atteapta are being oade to replace 
the aetal tapea by lighter weight polyaenc sheaths to which 
insect and rodent repellent cheaicala have been added 
Statistical analyaia diarloaea that cheaical barnera do 
afford aoae protection agamat rodenta, and the barnera 
retard   or    prevent    attack    by    inaecta   and   aicroorgamsaa. 

N-924 
High Preaaure  Cleaning,   Sanitary  Cleaning,   and Biocatalytic 
Drain Cleaninf   for  NAVFAC  Facilitiea,   Aug 1967, J.  C.  King, 
mtnm 

Higk-preaaure cleaning of autoaotive and construction 
rijuipaent, aaaitary or ruatodial cleaning ol Moors, walla, 
reatrooaa, and related fiaturea, and biocatalytic coapounds 
for drain cleaning are preaented. Tbe high-pre»»ure clean- 
ing include» two types of aachine» - saull unit» with capa- 
citiea up to 6 gpa at 1,000 paig. and large unit» with 
capacitiea up to 12 gpa at 8,500 paig. The report give» 
general laforaation on perforaance of high preasure cleaners 
in laboratory aad field teata aad. accordingly, rrcoaaenda 
appropriate «ize aachine» and relative coapounds for certain 
cleaning joba. It diacuaaea two new aethod» of sanitary 
cleamag aad outline« a teat prograa designed to reduce 
aaaitary i leaning coata in tbe Naval :>hore Facilities For 
drain cleaning, it preaeota coapansona of ten coaaercial 
producla, showing that it is nit karaful to uae one bread 
after another in the aaae dram, and recoaaends uae of 
biocatalytic roapouada in drama that frequently cauae 
trouble. 

■Ml 



11-925 
Bunding   to   Str<l   of   Undrrw^tcr-Curint   Kpoxin,    Sep   1967, 
R.  W.   Driiko, ADI21USL 

The bonding ttrenith to steel of • nuaber of different 
underwater-curini epoiiy foraulationi w«t aetiured. The 
effect of different form of lilic« and the effect of a 
nuaber of ailanea in auch foraulationa wa« detemined. 
Wetting of epoiy coaponenta with aea water before aixinf was 
found to be detriaental to bonding. Faster curing and 
better bonding occurred at higher curing teaperaures. Uae 
of two acrelcratora failed to appreciably increase bonding 
strength when speclaens were cured either st noraal or low 
teaperatures. 

N-926 
Trade-Off   Study   of  Equipaent   for  Navy  Construction  Forcea, 
Sep  1967,  J. A. South, AIW22363L 

Three   uae   factor!   for  evaluating equipaent  arc  devel- 
oped.     F, 
aent   for 

evaluates the equipaent coapared to other equip- 
six types of jobs. F evsluates the equipaent 

coapared to other equipaent Car all types of Jobs. F, 
evaluates the equipaent in teras of the type of job where it 
is used aost of the tiae. These uae factora are useful when 
considering trsde-off values of equipaent and areaa of 
greatest psyoff for developaent or replaceaent with new and 
better equipaent. They alao provide quantitative weighting 
factors for coaparing costs, weights, and laportance of 
repair parta. A continued atudy is recoaaended based on the 
F, snd T, vslues. 

11-927 
Sea Ice on HcHurdo Sound, Antarctica - Deep Freeze 67 Thick- 
ness     and    Teaperature    Studie«,     Sep     1967,    R.  A.     Paige, 
maint 

Annual aea-ice thickness variea sessonally between 8 
and 11 feet by the end of the growth period. Thinning by 
bottoa aelting atarts about aid-Deceaber and continues until 
breskout in Isle Jsnusry or early February. The average 
ice-aheet teaperature baa increased each aeaaon since Deep 
Freeze (DF-6S), and becoaea essentially isothensal about the 
aaae tiae bottoa aelting begins. For operational safety, 
the ice sheet should be aonitored for thickness snd teapers- 
ture as described in this report. 

N-92S 
Civil  Engineer Corps Career  Planning Model Study, Oct 1967, 
J.  C.  Story, AOt223S2I. 

This Technical Note docuaents all work acroaplished to 
date on the Civil Engineer Corps Career Planning Model 
Study. The reaults of extensive literature research related 
to the problea are docuacnted. Significant inforaation 
obtained by interviewa at other activities is docuaented. 
Problea definition, aesningful objectives, and technically 
feasible solutions which, if lapleaented, could aeet the 
defined objectives sre disclosed and recoaaended. 

H-929 
Oxidative   Degradation   of   Asphalt,   Sep   1967,   H.  P     Vind, 
AD8235721 

There are striking differences In the resistance of 
different asphslts to deterioration. The nuacrous standard 
specification tests fail to distinguish those that are 
durable froa those that deteriorate rapidly. Knowledge that 
the deterioration of asphslt is priaarily an oxidative 
process leads to three general approaches for preventing the 
deterioration of asphaltic construction aixtures: (1) 
Agents alght be sdded or other aeasures aight be eaployed to 
lower the intrinsic reactivity of asphalt with oxygen, even 
when the availability of oxygen is not liaited; (2) sacrifi- 
cial oxygen-conauaing agents aight be added to the construc- 
tion aixtures to liait the saount of oxygen available for 
reacting with the asphalt; and (3) iaperaesble surfsce 
coatings aigi't be applied or fine particles aight be sdded 
to   clog or sesl the pores,   thereby retarding the diffusion 

of oxygen through the asphaltic alxturea. The three pro- 
posed spproaches are applicable irrespective of the Involve- 
aent of bacteria in the degrsdatlou of the asphsltic con- 
struction aixtures. Other aeasures for prolonging the 
service life of special asphaltic coapositions alght be the 
application of heat reflective white coatings to prevent 
solar heating, or the incorporation of water-absorbing addi- 
tives to prevent penetration by water. 

N-930 
Airfield Paveaent Evaluation, DSNAS Seattle, Washington, Sep 
1967, D. J. Laabiotte, W H. Chaaberlin, AD824127L 

The evaluation of airfield paveaents at U.S. Naval Air 
Station, Seattle, Washington, is presented kith the sllow- 
sble gross losd capacitica of the runways, tsxiwsys, parking 
sprons snd helicopter pads for single, dual, single-tandca 
snd dual-tandea wheel asseably sircraft. loforaation is 
slso included on the construction history, design paveaent 
sections, cliaatic data, current aircraft traffic, and 
oaveaent and subsurfsce aaterials. Results of the evalua- 
tion ahow that aoat of the paveaents sre being overloaded by 
aircraft currently operating at the air ststlon. 

N-931 
The Effectiveness of Lead Grills in Decressing Caaaa Radia- 
tion Streaaing Through a Two-Legged Duct, Sep 1967, J. H. 
Chapaan, AD824438L 

Dosiaeter aessureaents were taken in a 3-foot square, 
two-legged duct, with and without the presence of lead 
grills in the corner. The lead grills reduce the dose rate 
in the second leg to 50% of the value without grills for 
Co-60 radiation, and to 40% for Cs-137 radiation. Calcula- 
tions of the reduction by a coaputer code uaing the albedo 
concept agree well with the experiaent. 

N-932 
Effect of Exposure Angle on the Ataospheric Perforaance of 
Coatings - I. Results of Two-Tear Exposures, Oct 1967, P. J. 
Hesrst,  C.  V.  Brouillett.,  AD822961L 

In tropical locations, the solar radiation received by 
a test panel can be considerably Increased by changing the 
exposure angle froa 45 deg to the angle of the latitude. 
Results of two-year expoaures at 65 deg and at 9 deg at 
Kwajalein, Marshall Island, of scribed snd unscribed panele 
coated with line inorganic silicstes and organic topcoat 
ayateas are coapared. The 9-deg exposure aay be aore aevere 
as judged froa the protective properties of the coatings, 
but the results are not conclusive over this liaited period 
of tiae. 

N-933 
HcHurdo Ice Wharf - Surface and Subsurface Obacrvationa 
During Deep Freeze 67, Oct 1967, R. A. Psige, AD822004L 

The wharf at HcMurdo Station, Antarctica, consists of a 
liaited area of faat ice, or old see ice, that has accuau- 
Isted slong the western shore of Winter Quarters Bay. Thia 
facility is critically needed for ssfe, efficient unloading 
of cargo ships for Operation Deep Freeze. Since Deep 
Freeze 64 (DF-64), when the fast ice was first used as a 
wharf, aurfare erosion, undercutting of the vertical ice 
face by wave action, and the caving off of large slabs of 
the surface during sussser have daaaged and deteriorated the 
uaable wharf area. Observations during DF-67 showed that 
wave action ia the priaary cause of undercutting, and indi- 
cates that surfsce erosion has been eaaentially eliainated 
by proper drainage control. It is concluded that aeasurca 
are urgently needed to protect the wharf froa further loss 
of surfsce arei. 

N-934 
Miscellaneous    Field    Experiences    With    Airfield    Narking 
Psints, Oct 1967, R. W. Drisko, AD822962L 

Deterioration of white  alkyd aarking paint occurred on 
asphaltic   runways st several ailitary airfields in Southern 
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0 
CtllforaU OlMmiwHii pkvnalii vainnh |>*int grnvrtlly 
(•v* au.h bfltn pnloiaamr ai tkvt« tnital lit lani tollft 
•trvir» «<• <l«o inrivnl «hrn ill of Ik* «luny •»•I (both 
dMM|»d «IUI ua4«*t|ril) in Ihr ar»< to ho ptint»<l »•• rMHiv»<l 
•nd  topltfcvd b«for* ivttrlptng 

N-t» 
Applitattoa   Study   at   Umvtrttl    InglUfr   Tractor    lor   Navy 
Conatrurt loa    Fon*,    Dai    1**7,    A    L.    Scott,    J.   A.    South, 
IMMIMI 

Tk* IHntvoraal Kii|im*r Tractor (IKT) la apocial o^uip- 
•onl <l»v*lop*d by th> US Aray Inglmora. It coablnoa In 
oik« Mcktna tko rapabillttaa of a bulldosar, acrapor, >lu«|i 
truck, anwrad paraonml cairiar and cargo carrtar It la 
a« If-prop« Had Aa a acrapar It ta aalt-loadlng and duap- 
lag. It »111 do timgfc grading It floata and la aall- 
propallad In cala vatar It la auppoaad to ba alr- 
Iranaportabl« and dtupahla, tkougb thla faatura haa not bran 
taalad Miila atill uadargomg rnglnaar «aivica taata by 
U.S. Aray InglMara, it la aufficlantly davalopad that ala 
production aodala kav« baau otdatad It la racoaarmlad that 
the U.S. Navy Civil laglnaar Corpa purckaaa on« of thaa« 
aaihmra for taallng undar Navy Nairn» R«quiif>a*iit Condi- 
ttona 

ll-«H 
llaat     Attvnuallo«     by     Tunnal     Llnvra,     Nov     l«*7,     J    A 
Km but a«,  AM1MML 

T«ata mra conductfd to d«t«raln« th« attanuating 
«ffvcta of apacial acouatlc Inung aatrnala on nuclrar 
blaat-mducad air akock «avaa In vantllation (unnrla Thr 
two aaapla aatanala taatad, togatbar with tkalr aupport 
fllturaa, raatrlctad noraal air flow by laaa tkan ono-hall 
Inch watar praaaura drop. Tha NOIL «-m, h ah.» k tuba ganar- 
atad tba aiaulatad auclaat blaata varying in paak ovarprva- 
aura fro« b-)b pal. Shock praaaura raductlona ol 40-bOt 
war« rvcordad for ih» inl aaayla-aupport flitur« roabina- 
ttana. On« aatarlal produ.ad l%l attanuation and tha othai 
producvd ^0^ attanuation In aacfc raaa, tba affact waa 
ind»p»ndanl of l«cld«nt ahock pr«««ur» l«v«l. Thaa» raaulta 
daaonatrata tkat, witkln tha taat praaaura rang«, diffualon 
typ« attenuating aatanala in th« prop«r configuration can 
algalftcantly radur« nuclaar datonallon-lnducrd air ahock 
praaaur«*  In vantllation tunnala  «nd du.la 

■•Ml 
rolar   Conatructlon   Iqulpaant  - Drilling   Taata   in   lea   and 
lea-Rock Congloawrata,  Nov  1«67,  C    K    Noffaan,  t.   H    Noaar, 
(MMMH 

A trailar-aountad rotary drilling unit witk a W-ft 
towar, • *->/*-in tricona bit, «nd a apacial lA-in.-diaa, 
«-ti-long tub« drilling bit war« u«»d for w«t-drllling t»«ta 
in lea, «nd ic« witk inclualo» «nd layvra of volcanic «and 
ami grawl and baaalti, rock rubbla soar NeNurdo Station, 
Antarctic«, during th« •iiaa«r of D««p fi»»t» 67. Wat drill- 
ing with lb»«» bit« in wars •«• ic« w«a aatiafactory, but 
augai drilling ta «or» «ffici«nt wh»i» th« lea ia caapl«t«ly 
p«Mtr«t«d by lb» aug«r. Th« l.uon» bit w«« u««d to drill 
«iploratorp hoi»« to daptha up to }b f»«t, «nd tha tub* 
•lulling bit waa uaad to aitraet a iS-ll-lon», U-in-diaa 
cor« in tha ica-rock coagloaarata, uaing th« wet-drilling 
t«chniqu«. (oth kita alao app««r«d «uitabla for conatruc- 
tion drilling in thii aaiarial. Additional taata, including 
in-j»rvie» conatructlon drilling, ar« plannad at NeNurdo 
Station during th« tmmrr of D««p Fi»»>» M. 

MM 
Powar Filter Inarrt ion l.oaa Fvaluatrd in Op«r«lion«l Typ» 
Circuit«, D». 1*67, D. I. Clark, R. »»nmng. P. Rvrnan, 
D    Chaff»«.  ADA J*« IM. 

Inaartion loaaat of aavaral diff«r«nt aanufaetuicr'a 
100 aaprr» paw»r filt«ra w»t» a»««ur»d in th« fr«qu»ney 
rang» IOC-Mi to 2-NNi and at a rang« of pow»; >uii»ni load« 
utilinng    a   n»wly   d«v«lap«d   currvnt    in|»elion   prob«       Th» 

a»aaui«a««ta w*i« aada uaing a Inhnl^u», which in i<«|<li 
am» «lib IKU araauiaarnl alaiidaidB, piovtdra a NMlMM 
voltag» aourc» In a fill«i-in, ttltar-eul ■aaaiiira»»! iii- 
mlt, wb»i» aoun» and load iai|t«d«nv» pai«a»t»ia ai» Imowit 
Th»oi»t ital ly ,l«i iv»d tuiv»« (oi th» powot lill»ia itialall»,! 
In circuit« with coapl»i aoun» and load tapadani» ar» 
coaparad to aaaaurad iurv«B Th»oi»t n al ly d»iiv»d tuiv»a 
for lutront or voltag« attanuation ar» alai* iiia|.ai»*l to 
Inaattion loaa ruivoa Slgmfiianl d»paitiir»a ti«*» th» 
Nil STU .'.'OA apactlKat inn lurv»« wwi» «hlaiii»d uami thla 
n«w, cuirant in.t«ttion piob» aaaauiaaant awih.«.! Strong 
aat-jralion »flacta war» found with B»v»ial ol th» fili»ia 
Wid» paaa-band «aiuiaiona w»i» obtainad aa pi»'llit»,l hv th» 
th»or»tlial traataant Th» n»w a«aaui»a»nt taibniqu» Is 
daat - ib»d in taraa of ita talation to IKFF atandatd datini- 
tlona of maoitlon loaa A dlaiuaaion la glvan o( pi»»»nt 
and piopoa»d aatboda in t«lat lonsbipa to wbal ia l»lt la th» 
aeat uaalul aaana ol daacnbing a filial'» o|t»ialional 
charaitar lit lea 

N-014 
Alrliald Favaavnt Fvaluation, USNAS Wbidbay laland, and 
USNOI.F t'i<up»vill», Waahington, Oi t IMc'. 1) .1 l.aabiutl», 
H,  N    Cbaabatlin,   AIMJMMI 

An »valuation hi th» p«v»ariita at r S Naval An 
Station Whldbay laland and I S Naval iHitlving Fl»ld 
v'oup»vlll», Waahington ia praaant»«! with th» «llowabl» gioaa 
load lapacitiat ol Ih» iiuiw«ya, t««iwaya, and patking apiona 
for alngl«, dual, amglr-landaa, and dual-tanilaa vh»»l 
aaaaably aircraft, Inloraation 1« «lao im ludad on th» 
lonatruitlon htatoiy, daaign pavoaant aaitiona, itinati, 
data, currant ancralt tialln, and pavoaant and aubauilai» 
aatanala Raaulta ol thr »valuation abow that aaphaltn 
loneial» taiiway R and all poilland ,»a»nt con, i»t» pav»- 
a»nta with thnknaaaa« ol laaa than R inchaa, including th» 
pavaaant at NOI.F Coupavtll», at» batng ov»i lo«d»,l by atna» 
atrerall  currantly  opatat ing at   t h»  an   alatton 

N-«*0 
Alrliald   Pavaarnt   Fvaluation,   USNA1.F   Nontaray,   (al ilornia, 
Dae  1**7. D    J,   Uablotla,  AI>«.M-.'I 

Th» »valuation ol th» pavaaant at tha U s Naval 
Aualliary Landing Fiald, Nontaray, Calilomia, ia |*i»a»nl»d 
with th» «llowabl» gioaa load ,apaiiti»a ol tb» mnwaya, 
taalwaya and patking apron« loi aingl», dual, aingla-tand»«, 
and dual-tand«a whaal aaafablv ainialt Raaulta ol Ih» 
»valuation ahow that nona ol tb» pavaarnt ia haing ,<v»i- 
load«d by aircraft uaing tb» atation, with th» »Mt»ption ol 
vary inlr»()u»nt landing« by C-141 «inialt USHAI.F Mont»t»v 
I« ahai».l oo « |oint-iia«gr b«aia by Navy, io«aricial, and 
prlvatr llttMll 

N-«*l 
A  Varaatil«  Data   T«pa  Syatra  lot   Stain   and Uvnaan   Trata, 
.Ian  Mb«,  R    M    S»«bMd,  Ann .'Ml IM 

A tap« d«t« «yataa haa bran davrloprd at NCFI to 
gatbrr, rarord, rrducr, and pirarnt data obtamrd in atati, 
and dynaale taata. Tha ayatra baa bam inatiuarntal in 
allailing a aaikrd rrduction In (br I taa and mat «I pio 
caaaing taat data Tha tapr data ayatra can ba conauln»,! 
aa conaiating of two aaparata ayatraa Th» gath»iing and 
racordlng lunctlona eoapna» on» ayatra al Ihr aitr »I thr 
anprnarnl Thr rrductng and pirarnt ing functiona coapriar 
anolhar ayataa locatad at tha NCFI eoaputar lacility. Tha 
lap« d«t« ayatra la aodular, provnlra liar rrfrtrne«, and 
piovidoa for tiar b««« rapanaton «nd coniraclton Final 
rraulla can ba prrarntad in lonvrmant loiaa including 
oaclllograaa, p»n racoidlnga, vatioua Ivpaa «I plnta, 
pun<K»d carda, Ivprwnttrn pagra, and pbotogiapha ol «n 
oBcllloacopa. 

Sangulna    Varau*    Nigh   OwrpraBaiiira  till,    .Ian    IVbR,    .1. R 
Allgood, W   A    Shaw,  SRCRFT 

»-»J 



Tirl iMiiiJii v    ^)I|«I*I imt-ttlal    Study   »I    thr   Thin-Klla   Siippitnit- 
aMttniR   tttMffMatri   Nuv   i'*«   .  N. n    IliriMtcfc,   MiN.wgnt 

Two ' \\' ■ ot t Itm-11 1« htipn • oil«lu< I tut 11 «imtnimri * 
havr I . . n tiivf »t i g4( ri) t ^('i i im. ni 11 I \ . ( I ) I hr int ri tcAV«*«) 
■•c i i .«1     .ii.l    (2)   thr    tini'-t ui n   i«iuhfi * h I IK*   »u|>ri» ondu< I ivr 
■H. i 11 . .   TR   tml   SN,   tat ii   v«% dun Jrpusllrd  on  imHH-tMiprtat urr 
gl«ik   kubit iii.'-   hy   triiit«ntr-hr4t ing   Irt (nn .jm ■ .      Si 1 u «m 
■onoNidr  wiv   uRr<l   loi   tiuul«llun  in   thr   Bt«i hrtl-t mm   ti«ii» 
IIMMCI S|MIAI     tiAnkfoiarit    wnr     t ttniit i u« t rd    t>y     tuthr 
II i tlmtfl H.  .   ui ruM nt t    ol     load    v ■   11 in»     vn MIIK     11 rijuriK v 
i rvr« Inl Ihal liidiu t ivr t oupl tun in 4 t hin- f i 1M Kiipri i »m- 
rfutt ing i i Mf-!. i m. i i« thr si», «■ i li,ii lit a AMNMi" 
i ond»n t i nii 1 i an* lot Mr i in whit h turn tm alan> r t|'('' ««i ," s 

trio «'(-i i at ion ul a mii|trt ■ ondin t i n|t t hin I i IM t I aimtoiMrt 
nrai t hr I ir Id- mdut rd 11 anm I ion |io ml i rvra Ird I hat t hi* 
an ondai y wavr- IOIM I I t hr nanr a» thai of an l ron-t oi r 
11 aitttl oi«r i oprrattng at ■aiuration dm ing |>att ol rath hall 
tytlr Staihrd-tmn 11 anitloiMri N with Mtttr than oitr ttitn 
yr\ winding tould not hr lahtiialrd by vat mu» dritomlion 
*.. Mi. .i-- I 1.1 «r    t ta inn    apprarrd   on    l hr    nn otitlai v   vo) i agr 
wavrloi« o| a thitt'ltl« Nandvu h t i attKloiMn in whlrh t hr 
turnt ''•. im. ahoitrd during twrrftton in liquid hrltn« It 
it atttutrd that thr |>ultra iranltrd 11 o« a ityotinn t ing- 
oatiI lalot   mrihaniaa 

1*944 
Thr Sutvival   ol  Virutn  at   low TrM|irial iiirn,    Ian   I1»»»**,   T    B 
O'Nnll.   N     S     Strhlr.   ti     I.    WiKox,   ,VPS.'..iMl 

Nam t at y fat 1111 iri in pol at trgiont ttr o| tm vn v 
piiMitivr , and diRpoaal pi at tit ra may hr hapha/atd and 
landoM Ihr rrtulttnl polmtia) htraid to Ihr hralth ol 
pn xonnr I in Ihr polti rnvt loiwwnt hat irtrtvrd lilllr 
altriition and it grnnally undnritt imal rd L'ontrqurnt ly, a 
lahoi at oiy invrat igal ion wat mitl i gal rd on I hr am vtva I of 
vt t ttarn at low IrMprt aim ra Thr i ratil I a ol thin pi r I IMI 

naiy aludy ahow that vnutra in arwagr Itoxrn at IrMiiria 
lurr« at low «» -A0 C irMam viahlr and May rvrn mtirasr tn 
niHthri Atln k Mtmlht o| Mtotagr at IrMprialmrN aa tow at 
-n't, 10 to ;0X ol Ihr vtiutm t^watnrd mlnlivr That 
any vt niKra i rMa mrd lot any pri tod ol t IMT in a igm t it ant 
amtr vrty Mimitr gMMftg ol ml n ovi t utra tan initiatr 
diarawr to hiiMan)i HrtaiiKt* an Ittllr ta kn*twn on thr am- 
vival ol vimart at low trMprt at in rn, atldilUMial iraranh ta 
nrrdrd It» ilr 1 inral r Motr t tt«|ilrlrly t hr t 111 uitat am rK tindri 
whith vntiart dt) atitvtvr and. hnu r, tonttltutf a mmatr to 
hralth 

N-94S 
Watrt WIMS I t mi Undrrwatfi Kgplottont in Shallow Wain, 
Pait II -t'hti at In iat ti a ol Wavra Nrat thr Shoirlmr and 
Mr I hod ol KM tMal tng Wavr ton r<t oil a Vn t irtl Hat t tri , .Ian 
l-M.M.   H    Wang.   AIMihSNM 

Thr t hat at t n i at tt H «( di apn a i vr wain wavra - wavr 
trinity, wttn paitivlr vrlottty, and wavr drttti«ation - 
wrtr atittlird tn I hr lahoi alot V In a trgion ad )ai rnt to thr 
ahoirlmr on a hrat h that haa a 1/14 alopr. Thr wavra wnr 
gmn atrd hy innn a ing a plungn at a d tat ant r 11 IHH t hr 
ahtitr I inr tn wain ttl t onal nil drpt h A niutn it at at hritr 
lot thr i alt ulal ton ol itran wain part til* vrlottty m thr 
hot t ronta t dt trt I tttn waa tlrvr loprd at « otding I o t hr pi in- 
t. iplr ol lontinnily Thin at hrair IN highly ttal>lr and IN 

auitahlr Itu nnall tonpuln latiltttnt ant h aa thr IHM Ih.^O 
Mrthtitla lot thr raliMation ol wavr tottrt and piraaiiira on a 
vntital IMI i in, Mttunlrd aa a arawall, wnr drvrtoprtl. Thr 
■arthoda arr hatrd on aomrntuM i tinai<lnat ton and iri]tiiir 
hiiitwtrtlgr nl t hr watn pai t it Ir vr Itit it y in I hr hot i/ont a I 
dirrttton   .to.I   thr   thapr  ol   Ihr   tut tdrnl   wavr. 

N-*»<ith 
liquid Dial i ibnt ion SyatrMt - I't r IIIHIII atrd and Hral-I'iatrd 
I'iping lot Potai t'aMpa, Krh I'J^H. l*. K HollMtn, M»H.-'«it| 

Ktrr/.r-piotrt trd piping ayatrmt Rtnttblr lot inttalla- 
tton in trmprtatmrt to - U)aK and opnation in IrMpnatniPt 
to (''"t air inpiiird lot diatiibuting watn ami tttllrtting 
arwagr    at    polai    mat al lat tona       A   attidy    ü   bnng   Madr   til 

piping, uiaulat tug nat n tala, I irld-aatrably In hniqtira , and 
catntrnamr pioirdmra to drvrlop drtign tiilma for pir- 
aaarMblrd piping Hatntatt and littinga tuitablr lot Ihrar 
tyatnaa. 

U    S    Punitlii,  W    H 

||*MI 
An fir Id    ravrMrnt    Kvaluat ton,    USNAIK   San   t Irttmlr    Itltnd 
ialilomia,   trl   IM       l>     >     laiattiottr 
IhaMhn I in,   AimtmUM. 

Thr   viana I    t «titdi I ion    am vry    at 
lamling    t tr Id ,    San    t Iravntr     t aland 

I   S      Naval   Auti Uaiv 
(aliforma,    it    ptr- 

arntrd, im Udmg infoiMation oit thr t tutal tut I ion hiatoiy, 
iliMalu   data,   and   aiitialt    tialltt Thr   ovna 11   tondttion 
ol ihr poll land .fm.nl tonttrtr atabt waa rttrttmt, with 
only MIIIOI Maintrnaiur pioblnaa, «tu h aa wrfd giowth and 
ot i aa ional  pom   |ninl   tra I a  mttrtl 

N-**4H 
Pialnn Vrlotitira of a Slnglr-Inpnlar, t>rrp-0i ran Nydto- 
ttatii haM, M.M I'n.;. p. A Dante, J H Ciam, AhUdini 

A ainglr-iit|itilar . hydioal at 11 al ly pownrd t aM drvitr 
waa draignrd, labtuatrd, ami Iratrtl by CKL in a hydtoalatu 
mviionitrnt atMtilalrd with an attiuttilatot tanli Kilty-loiii 
Irata wrtr lomltittrd in whith Ihr vrlotitira wnr Mratmrd 
lor I hrrr wn ghl t oi p 111 ont d 11 vm by p i r a am r t up I o 
• .000 pti Thr rxpnimrntal pialtui vrlotitira wnr tOMpatrd 
with throrrlital valuta. It waa tomlndrd that piaton 
vrlotitira tould br ptrdnlrd |0| thr applitalion of a pown 
t am aiMtlai   to  that   ol   thia   taak. 

SrMirM|Mi ual Fonaula lot III I Inrnt tal Htiar Albrdo fot Fait 
Nrutiont on Iron, Aiiuaintua, Soil and i'omrrlr. Krb l^i-H, 
Y.   T    Song,   AMH.'Ulol 

I'irariitrd in thtt papn it a four-pat aa^lft lonaula loi 
dillnrntial doar albrdo, whith it hatrd on Ihr tmrrnt ol 
laal nrutiona irMnting IIOM iron, altuiinuai, toil, and 
tomirtr Thr laal iiruliona havr rnrrgy tanging 11 o« 0.1 to 
14 MKV Thr typrt of »oil tonaidnrd air dry, \0\ aalm- 
atrd, and 1001 aatmatrd Thr agrrraimt brtwrrn valurt ol 
dillnrntial doar albrdo obtampd hy thr fom-pataMrtn 
loiiaula and valurt obtainrd lio« thr doar-rel Irt t ion faclota 
by Allm rt al. avnagra about t0\. Kmth^r, thnr la rvrn 
brltri agirrMrnt in Ihr total doar albrdo, whith ta thr 
ml rgt at rtl val or* ot t hr dt I Irt rnt ta 1 doar albrdo ovn t hr 
rntitr hrMiaphrtr  ol   thr   rrllrtting  amlatr 

Corrotion   Katra   ol    llianttua   Alloyed   Strrl    in   Mat inr   Hydto- 
apatr.   Krb   14Mt,   C.   V.   Hi out I li*t tr.   Aim.'-iH«^! 

t'onotion ratra in hydroapair rnvitoiuarnta wnr pri- 
narily lontrollrd by thr diaaolvrd oaygrn tornrntrationt and 
to a Iraari rxtrnt by trapnaturr. Srgirgation ol manitMi 
tn thr atrrlt, whith potaibly tould havr otturrfd during 
ptodtittion, tould not br drlrttrd. Pioluar ait lo-pit I ing 
ovn Ihr amlatr of thr uianiim alloyrd ttatnlraa ttrrl waa 
attiibntrd to thr maniiua rotiotton ratra of ttrrl in drrp 
otran wnr  low. 

N*MI 
Airttrld Pavnarnt Kvaluation. I'SMi AK Sant I Ana and HSMtHOlK 
Nil« S'piart| California, Krb 196A, D. J. laitbtottr. 
AMUIM 

Thr rva 1 uat ion of thr pavrmmt a at thi* U.S. Mai 1 nr 
loipa An Kaiilily, Santa Ana, ialilornia, and at thr Q.I. 
Mat inr lorpa Hrlttoptn Outlying Ktrld, Milr St)iiair, 
talifonna ia prrarntrd. Allowablr gioat toad tapattttrt of 
thr lunwaya, taaiwaya, parking aprona, rlt., arr liatrd lot 
amglr, dual, tinglr-l andra and dnal-tandra whrrl atarably 
antraft AllowabIr gioat 1 oadt lot hr 111 optn -1ypr grai 
t onl iguiat iont arr alto givm lor atphaltit tonrrptf pavr- 
»mit Hraultt ol thr rva I uat ton thow that at Mt Al Santa 
Ana,   Hunway  o-;**.   ihr  nain  aal,  and thr outlying hrlimptn 

n-H 
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padi arc bciot overloaded by aoae of the aircraft currently 
uaiD| the atatiOD. At NCHOLF Nile Square, none of the 
paveacata are bcin( overloaded. 

«-«2 
Fiducial Intervall for Differescea, Feh 1968, H. I. Eatoo, 
N. F. Shoemaker. W. L. Wilcouon, /U)8i0056 

A rccurriDg prohlca at RCEL ia caliaatiot the accuracy 
»ith which noiay pheooaeoa can he aoalyaed. Such a prohlea 
often arlaca ia the laboratory and ID the field when aea- 
auraaenta of pheooaenon of iotereat are aubject to an addi- 
tive randoa background. Treated ia thia Note ia the prohlca 
of obaerving a Poiaaoa pbenoaeaon with paraaeter A, ia the 
preacace of Poiaaoa ooiae, paraaeter K to that only occur- 
rcacea froa pheooaena with K. and K equal K plua K a« 
paraaetcra are observable in iiolatioil. A fiducial interval 
for the aoiae-frcc A ia derived and diacuaaed. Nuaerical 
tahlea of rcaultc are contained in Appendix A. Two aiailar 
probleaa relative to normal phenoacoa arc diacuaaed in 
Appendicea B «ad C. 

N-953 
Reaction Forcca for Bottoa-Fixed Structurea Subjected to 
Water Shock, Jan 1968, J. P. Nurtha, W. J. Nordeil, AD667720 

Thia report covera the developaent of a aatheaatical 
aodel for deacribing the approxiaate reaponae of a fixed, 
ocean-baaed atructure to a ahock wave. The equation of 
aotion for the atructure during the diffraction phase ia 
eatabliahed on the baaia of an approxlaation to the velocity 
potential of the fluid. Nuaerical calculations for a neu- 
trally buoyant structure are preaented and indicate that for 
the degree of restraint considered herein the response in 
the diffraction phase will be aiailar to that of a free 
cylinder. To atudy the reaponae after flow around the 
atructure baa developed full/, applied force waa taken to be 
a function of velocity drag and fluid inertia. The equation 
of aotion is presented, and will provide the baaia for 
planning aodel experiaents. 

MM 
Estiaation of Transforaer Capacity Required to Service 
Berthed Ships, Apr 1968, R. 0. Spencer, D. V. Van Aradale, 
ADS31709L 

Knowing the coabiaationa of ahips, by classes, expected 
to require hotel electrical service alaultaneoualy at a 
waterfront facility it ia desired to select the proper 
transforaer size to aeet the deaaad. Utilizing hourly 
aapere data aolicited froa the Atlantic Fleet a kilo-volt 
aapere requireaent for ships in the responding classes is 
calculated giving a specified aaall probability of overload. 
Coaputer aiaulation of siaultaneous servicing indicstes that 
a deaand factor aay be applied to the aua of the individual 
requireaenta of ships. It la recoaaended that the Table of 
Claaa Requireaenta (Appendix C) and the Deaand Curve 
(Figure 6) presented here be incorporated into the preaent 
transforaer sizing criteris. 

N-955 
A Guide to Short-Cut Procedures for Soil Stabilization With 
Asphalt, Apr 1968, B. A. Vallerga, AD668699 

A guide to short-cut procedures for soil stabilization 
with asphalt has been prepared priurily for Naval Mobile 
Construction Battalion Forces in sreas where tiae and the 
exigeociea of field operations preclude the use of the aore 
elaborate procedures and equipaent noraally eaployed. For 
those with onaidcrablc experience in asphalt construction, 
who aay feel that simple steps are covered in aore than 
enough detail, we point out that the guide ia designed slso 
for use by individuala to whoa these procedures aay be less 
faailiar. The Navy uses both ssphalt and portlaad cement 
for soil stabilizing purposes. Use of the letter is covered 
in Technical Note N-8AS. 

N-9S6 
Airfield   Pavement   Evaluation,   USNOLF   San   Nicolas   Island, 
California,    Apr    1968,    D.  J.     Laabiotte,     R.  B.    Brownie, 
MMMM 

The evaluation of the pavement at the U.S. Naval 
Outlying Field, San Nicolas Island, California ia presented 
with the allowable groaa load capacities of the runways, 
taxiwaya, and parking aprons for single, dual, single-tsndea 
and dual-tandem wheel assembly aircraft. Results of the 
evaluation show that the asphaltic coacrete pavements at the 
station are overloaded on an infrequent basis only by the 
heavier cargo-type aircraft using the station. The portlaad 
cement concrete pavements at the station are aot being 
overloaded. 

N-957 
Cooperative  Marine  Piling  Inveatigatim - Phase  11 IA - 
Inspection After Five Yeara Exposure, Apr 1968, H. Hochman, 
AD831178L 

The Cooperative Marine Piling Coaaittee and the Naval 
Facilities Engineering Coaaand exposed 54 specially treated 
piles at Coco Solo Annex, Rodaan Naval Station, Canal Zone, 
and 66 pilea  at Pearl  Harbor,   Hawaii   in   1963.     In Noveaber 
1966, after 3-1/2 yeara of expoaure, the pilea at Pearl 
Harbor   were   still   uadaaaged   by   aariae   borers.      In   March 
1967, after 4 yeara of exposure, 8 of the Si piles at Coco 
Solo have been attacked by lianoria and one was also 
attackea by aarteaia. By March 1968 the pilea «t Pearl 
Harbor were still unattached, but the number of piles at 
Coco Solo that had been attacked had increased to 18. 
Sixteen of the piles were dsaaged by lianoris only, one by 
aartesla only, and one by animals of both genera. Although 
most of the damaged piles can be classed as controls, S of 
the double-treated piles had initial lianoria attack. 

N-958 
Hardened Cooling Tower Feasibility Study, Apr 1968, J. A. 
Norbutss, A08318S8L 

Thia report presents a suaaary of the results of a 
study conducted to ascertain the feasibility of developing a 
hardened cooling tower provided blast-resistant fans are 
available. The atudy included a literature search, an 
evaluation of slanting potential, preliminary hardening 
analyaes and conceptual designs. Introductory sections 
describing pertinent cooling tower and weapons effects 
loading characteristics have been included in the report. 
Preliminary cost estiaates indicating the magnitude of 
potential savings are included. It ia concluded that, while 
it is not feasible to slant harden existing conventional 
units, it would be possible to custoa-build hardened or 
seal-protected cooling towers if blast-resistant fans were 
available. It is also concluded thst sprsy ponds are inher- 
ently auch aore rugged and, conaequently, should be given 
special conaideration for hardened coaling system«. 

N-959 
Coaparison of Concretea Used in Navy Airfield Power Check 
Facilities, Hay 1968, W. H. Chsaberlin, AD83S370L 

The in-service performance of 16 concrete power-check 
facilities located at Navy and Marine Corps Air Stations in 
the eastern, southern, and western areaa of the United 
Statea waa reviewed, evaluated and related to National 
Bureau of Standards teats made at the tiae the facilities 
were constructed sod described in contract reports to deter- 
mine which type of pavement is the best for power check 
facilities and if revisions to the specifications are neces- 
sary. The facilitiea used concrete containing dense aggre- 
gate and two varieties of lightweight aggregate concrete. 
Soae of the latter consisted of concrete aade with portlaad 
ceaent, and aoae contained high-alumina ceaeot. At 11 of 
the facilities serious surface defects could be seen. 
Results indicate that ainor changes in the guide specifica- 
tion would be beaeficisl. Changes are recoaaended in the 
standard design as related to location of longitudinal 
Joints snd the relocation of eabedded items. It is recoa- 
aended that expanded shale aggregate with high-alumina 
cement not be used. 
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N-9fcO 
Rrapontr   to  Blaut   Lo<din|  ol   Uatr o( Dry Dock  1 of thr Lon| 
tiraU N*v>l Shipyaril, Apr  1468,  H    R    Karrtl, AU670740 

Thr rt-tults ot * thrurrtiral study ol thr rnponsr of 
dry duck gatr slruiturra to nudrar blast loads arr prr- 
srntrd. Thr gatr is transtorsK'd into an rquivalrnt spring 
and »ass syste« with a singlr drgrrr of frerdoa and no 
structural dasiping. A nuarncal solution to thr rquation ot 
■olion is usrd. A strp*by-sfrp outltnr of thr daaagr 
assrssaent of a dry dock gatr is drvrloprd. Hrthods to 
drtrrainr thr «ass and thr stittnrss distributions arr 
indudrd along with thr parasM^rrs nrcrssary to drfinr thr 
prrssurr-tisv curvr (or rxplosions in Ihr air. A critrnon 
for drlrraining thr asKiunt ol daaagr uuurrrd by a gatr la 
drluird as a luoction ol thr gatr drtlntion whrn lirst 
yirlding occurs. 

N-961 
Corrosion ol Hatrnals in Hydrospacr Part IV - Copprr and 
Copprr Allays, Apr 1468, F. H. Krinhart, A0835104L 

A total of lost) sprciarns ol 46 diltrrrnt copprr alloys 
wrrr rgpoard at two drpths, 2,^00 and 6,000 Irrt, in thr 
Pacific Ocran for prnods of tiar varying Iroa 123 to 1064 
days in ordrr to drtrrainr thr rllrcts ol drep ocran rnvi- 
ronarnts on thnr corrosion rrsistancr. Corrosion ratra, 
typrs ol corrosion, pit drpths, strrss corrosion cracking 
rrsistancr, changrs in archamcal proprrtirs and analysra ol 
corrosion products ol thr alloys arr prrsrntrd. 

N-962 
Nuclrar  Elrctroaagnrtic   Pulsr  Ellrcts  Orsign  Paraartrrs  for 
Protrctivr  Sheltrra,   Jun   1968,  H.  A.   lasittrr,  D.   B    Clark, 
AD8I7844L 

Thr oprration and installation of various protrctivr 
drvicra drsignrd to providr powrr, signal, control and data 
linr laaunity froa HttiV rllrcts covrrs onr asprct ol thr 
Trchmcal Notr. In addition, whrrr rnginrrrtng data has 
brrn availablr on thrsr protrctivr drvicrs, favorablr as* 
pects along with inhrrrnt ditficullirs which aay ansr as a 
rrsult of thrir installation arr drscribrd. Naxiaua ahirld- 
ing protrction froa dirrct radistrd or inducrd NKMP firld is 
obtainrd using continuous artal surlacrs, such as wrldrd 
strrl rnclosurrs. Howrvrr, a liaitrd aaount ol protrction 
is aflordrd by aaking usr ol rxifting structural rrinforcr- 
arnt strrl (or wirr arsh) labrddrd in concrrtr walls, floors 
and crilings. Structurrs drsignrd to rrducr thr NEHP firlds 
will br drgradrd whrn oprmngs arr aadr into thr strut lure. 
Thrsr includr vrntilation and air conditioning ducts, con* 
duit prortrations, watrr and gas linr rntrancrs, rtc. 
Nrthods for coping with thrsr prnrtrations into an NKHP-frrr 
or rrducrd rnvironarnt arr discussrd in this Trchnical Notr. 
Data concrrning thr sugnrtic firld strrngths, thr NKMP wavr 
laprdancr, NEHP frrqurncy sprctrua distribution, and N£NP 
cntrria arr availablr to qualilird rrqurstors. Thr addrn- 
dua is claasifird SF.CRET and aay br rrqurstrd froa NCEL. 

N-464 
Rraoval of Oil Froa Harbor Watrrs, Frb 1961, A. L. Scott, 
S. E. Gifford, ADS34973L 

Oil spillrd on harbor watrrs la a Uta hazard and is 
arathrtically undrsirablr. At thr prrsrnt liar this oil is 
rrsnvrd physically by archamcal skiaacrs or by aanually 
sprrad and rrtrirvrd adsorbents such as straw, or is treated 
with cheaicals consisting of detergents that rauUily and 
diaperar thr oil but do not reaove it froa thr wate. This 
rrport outlmrs thr physical arthods and c«|Uir-;,..; «M4 It 
various Navy installations and dracribea a prototypr oil 
skisarr drvrloprd by NCEI. The prototype incorporatea aany 
desirable features of ranting oil akiaaers in a single 
craft. 

Six Barrier Systras on Marine 
• Second Inspection Report, Hay 

N-96S 
In-Servicr Prrforaancr of 
Borer Daaagrd Wood Polea 
1968,  T    Rar, AD835234L 

Fivr barrier systras for aarine borer daaaged wood 
bearing pi Irs and onr systea for fender pi lea are being 
in-service tested at San Diego. Thr resulta of a aecond 
diver   inspection arr rrported. 

N-466 
Blistering of Paints  in Hydrostapce,  Hay 1968, C. V. 
Brouillette, A083S233L 

If excess water were absorbed or iabibed by paint filas 
during exposure in the deep ocean, too rapid a reduction in 
hydrostatic pressure upon retrieval could cause blistering 
of the paint fila. Investigation of absorption was Bade at 
a pressure equivalent to 6,000 feet of aea water and at 
aabient laboratory ataospheric pressure. The high hydro- 
static pressure was not found to sffect blistering or water 
absorpt.on of paint filas. 

N-4<.7 
Portable Saoke and Gas Reaoval Unit for Personnel Shelters - 
Feaaibility Study, Nay 1968, A. S. Hodgson, AD837191L 

A feasibility study haa been carried out to drtrrainr 
if a portable unit is a practical approach to the problea of 
reaoving saokr and gasrs produced by saall fires in person- 
nel shelters. The literature survey revealed that, although 
air purification in sealed shelters baa been thoroughly 
investigated, no equipaent exists which lg «uitable for this 
application. It has been found that an appropriate coabina- 
tioii of filtration and adsorption eleaents coabined into a 
single unit will satisfy the requireaenta. These eleaents 
will reaove paniculate aatter, carbon dioxide, carbon 
aonoxide snd other toxic gaaes froa the polluted air. 
However, in view of the assuaptions that have been aade and 
the lack of rxperlaental data on soar of the eleaents, It 
will be necessary to construct and test a prototype unit 
before a definite concluaion can be reached on the uaeful- 
nesa of the concept. 

) 

N-962S 

Nuclear Elrctroaagnrtic Pulae Effects Design Paraaeters for 
Protective Sheltera (U), Jun 1968, H. A. Lasitter, D. B. 
Clark,  SECRET 

N-963 
Airfield Paveaent Evaluation, USNS Adak, Alaaka, Nay 1968, 
D. J. Laablotte, R. B. Brownie, AD83585BI, 

The evaluation of the paveaent at the U.S. Naval 
Station, Adak, Alaaka is presented with the allowable gross 
load capacities of the runways, taxiways, hard stands and 
parking aprons for singlr, dual, alngle-tandea, and dual- 
tandea wheel asseably arlcraft. Results of the evaluation 
ahow that both runways and aost taxiways and hard atands, 
with the exception of portland ceaent concrete Parking 
Apron 1, are being overloaded by the larger transport air- 
craft uaing the atatlon. A visual condition survey of the 
paveaents at the station show that paveaent conditions 
ranged froa very poor to good with the average paveaent 
rated as fair to good. 

N-968 
Decontaalnation Unit for Biological and Cheaical Warfare, 
May 1968, A. S. Hodgson, R. S. Chapter, AD817504L 

A atudy has been asde of a new systea developed to 
update and laprove biological and cheaical warfare decon- 
taalnation equipaent. An apparatus was required to aeter, 
alx and dlsprrse five specified solutions in water froa 
separate storage tanks with the relative flow rates of the 
fluids to be aaintalned with considerable accuracy. The 
prelialnary developaent of a unit is drscribrd. Fabrication 
of the unit was not pursued because ita weight and coat were 
large enough to suggest that the five solution decontaalna- 
tion aixture aust be further evaluated on a laboratory scale 
to coapletely Justify the necessity of this rquiparnt. 
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MM 
Th» tlloli of Pulywr Additiv*» M rrutiaa Prctiur« Dr*t 
»mi H»«l TrMttcr Ckar«rl*rl*ttc( of FUidt Uod»r »ori»d 
Coavcctkon, Nay ItM, I.  C.  6tr|. *M»t>lL 

A lltcrttur* »urvcy ot tlM publlalMd intormatiun on tk* 
tflactl of folymmt odditivoo on frutioo prtnur« diop *od 
boot troufot ckarocloctoUci of fluid« uadoi forcod IOOVH- 
ttoa hoi boo« lainod out. TIM turvoy bai •htwit « rrltkcat 
lock of lyttoaattc •aporlMnt«! data in both thaa« aroai. 
Tha •statlnf aaalyttcal aad aaaitbaorat11 at prodlctioaa »or* 
luuud to ba lisitad to puialy «taceua nua-Navluaian lluidi 
•bich do aot aaklbtt tha caoplaa rbaolo|tcal babavtor of tba 
«taroalaattc fluida Abaaaca of •igniliiaat analytual and 
aiparlaaatal worb in tba publtabad litacatura «aa fouad to 
ba juattftad du* to a lack of undarataodtoi of tha ■achaotaa 
of drag laducttoa and dua to tha coaylaa, aad uaually un- 
atabla, bahavioc of vtacoalaattc  fluida. 

MM 
Coaataat   bck   Praaaura  Racalvat   for  Oraan Hydraullca,   Jun 
ItM, D.  Pal, AMHmL 

ttydroatatlc proaaura of tha ocaaa ian ba uttlliad to 
davalop aackaalcal powar to actuata aaall kydraullc davicaa 
for daap aaa op*rati»oa Thia can ba accoa^luhad by uaing 
a conataat bacb praaaura racatvac aa a low praaaura alnk. 
Thla raport daala «tth tha vartoua paraaatan atlait log tba 
Jaatgn of auch a davtca. Tba analyaia baa abovn that tba 
anargy capacity of a s-lt-dia« apharlcal ibapad aluainua 
MO) racalvar flllad «tth aaannla or avacuatad or flllad 
with Praon lit la about I boraapowar hour at a dapth of 
1,000 ft. Tha analyaia baa furthar Indicatad that by ualng 
an aluainua S454 alloy apbara. It la poaaibla to oparata at 
daptba up to 2t,000 ft, tharaby davalopmi 4 boraapotMr for 
aa lon| aa 1 .t hr. Othor data baa baan darlvad for 
racalvara of atalnlaaa ataal lib and glaaa. 

«-«71 
Ocaaa Araaa Uhara Dlvara Iraathlai Hlatutaa Hl|ht la Ragan- 
aratad by Oaaaoua lichaaga With Saa Watar, Jun 1961, H. P. 
Vlad, I, Uadanmed, AMMU9L 

To daptba of SO m, a gaaaoua aacbanga procaaa for 
raganaratlng hraathlag aiaturaa with aaa «atar ta alaoat 
ualvaraally faaalbla. At auch daptba tba concaatratlon of 
dlaaolvad oaygan la uaually In aicaaa of 4 al/1, tha anargy 
for puaplng aaa «atar agamat aahlant praaaura la not aacaa- 
atva, and acuba dlvara do not ra^ulra ballua-contalnlng 
hraathlag aiaturaa. Tha coacaatratloaa of dlaaolvad oaygan 
aro adaquata for raganarating hraathlag alituraa at all 
dapth In tha Arctic aad Aatarctlc Ocaaaa aad at all but 
tatanaadlata daptba la tba Atlaatlc Ocaan. Tha Pacific and 
Indian Ocaana ara rathar daflclaat In oaygaa at all but vary 
aballo« daptba. 

M-9T2 
Protection of Floating Pontooaa Proa Corroaioa - Part II - 
Condition of Taat Ploata Altar Two Yaara, Jun 19M, K W. 
Drlake, AMS7192L 

A taat prograa had baan taltlatad to raduca tha aatnta- 
aaaco coata aaaoctatad with ataal pontoon caaal lloata. 
Thro* 1-coat pratactlva coating ayataaw had baan appllad to 
pontoona on thraa taat tloata, Oaa taat float ta catbodl- 
cally protactad with ilac aaodaa, aaetbar «tth aluailnia 
anodaa, and tha third float without rathudlc protactlon ia 
aarving aa tha control. Altar two yaara of aarvlca to tha 
flaat la Saa Dlago Bay, tha taat pontoon caaal lloata wara 
all la good condition. Ho coating daaaga, othar thaa that 
cauaad by ahraaloa, waa noted, aad tha ratbodtc protactlon 
ayataaa wara providing coaplata protactlon froa corroalon to 
tha uadarwatar portleaa of tha lloata. 

»-»7J 
A Natbod for Dataraiaing Staady-Stat» Olllcar Lavala In tha 
Civil    laalaaar    Corpa,    Jul    19M,   I. A.    Laupp,    AM3930M 

A caayutar prograa which calculataa ataady-atata offl- 
car   lavala   baaad   oa   a   SO-yaar   cycla   la   daacrlbad.     Tha 

prograa calculataa tba lavala baaad on annual Enaign input, 
tranafar policy, proaotion policy, and attrition data. The 
raaulta are tabulated by grade and yeara of aervlce. 

N-974 
If feet   of   Length   to   Diaaater   Ratio   of   Concrete  Corea   in 
Splitting    Teat,    Jun   1961,   J.  P.    Coaania,    J. A.    Riabop, 
MUNtU 

Poraed concrete cyliadera, rylindera cored froa con- 
crete alaba, aad foraad concrete beaaa were cured aad teated 
to Inveatlgat* the uaefulneaa of the aplittmg tenaile teat 
in deterainmg the tleaural atrength of port land ceaent 
concrete pavaaenta. Three lengtb-to-diaaete, ratloa of 
cylindera, three typea of bearing padi, and cylmdera with 
and without reinforcing wire were inveatigated in thia 
atudy. Teat data analyaia eatabltaked that the lengtb-to- 
diaaeter ratio whtck abould be uaed ia two (2) and defined 
an equation for converting aplittmg tanaile atrength to 
fleaural atrength. Data ahowad that teat reaulta froa 
either foraad or cored apeciaeaa could be uaed to ladicata 
fleaural atrength, that the preaence of wire rainforceaent 
had little effect on reaulta, aad that the type of bearing 
pad waa of little conaequeace. 

N-97J 
Cathodic Protection of Noonng Ruoya and Chain - Part IV - 
Additional Field Studlea With Cablaa Providing Continuity, 
Aug 196(, R. W. Drlako, AM)9)ML 

An tnveatigation waa continued into the cathodic pro- 
tection of a fleet aooring (both buoy and chain) with aacrl- 
ficial anodaa. The ainc anodea uaed on the ground tackle 
wore apecially caat on ateel chain linka ao that they becoae 
an integral part of the ground tackle. The tight riaer 
chain aecured to the peg-top buoy had the required elec- 
trical continuity between adjacent chain linka to perait the 
flow of current, but it waa neceaaary to uae a ateel cable 
periodically Joined to each of the four ground lega to 
lapart coaplete continuity to thca. On two of the lega the 
Joining waa accoapliihad by ailver-aolderlng and on two by 
the uae of pipe claapa. The ayatea provided full protection 
froa corroalon to the underwater portion of the buoy and to 
the entire grouad tackle. Thia waa daterained both by 
Visual inapaction and by periodically taking an electrical 
potential profile. It ia eatuaated froa the perforaame to 
data that the aaodaa can provide full protection for five 
yeara. 

»•976 
Advanced  Surveying  Inatruaenta,  Jul   196t,  H, J. 
Pleraialowakl, J. C. King, AM)S2m 

MCIL inveatigated the lataat technological advancea in 
inatruaenta and techniquea for aurfacr and aubaurface land 
aurveya. The following appeared proaiaing for Navy field 
forcea and ara deaenhed in thla report: (1) electronic 
dlatance aeaaunng devicea, (2) laaer Inatruaenta, (3) 
aection aatera, (4) aelaaic tiaara, and ii) laproved conven- 
tional inatruaanta. Three laproved conventional inatru- 
aenta, an autoawtlc level, a theodolite, and a tranait, were 
purchaaed and aaaigned to Nubile Conatruction Battalion Nine 
for field taata in Vlatnaa. Evaluation reporta for 9 aontha 
ahow that tha equlpaent baa operated aatiafactorily with no 
aalntananca or adjuataenta required. A aelaaic tiaer la on 
order, aad plaaa are to include It in the field teat pro- 
graa. 

N-977 
Perforaance of Bpoay Coatinga on Water-Tank Intenora - Part 
II • Condition After 2-1/2 Yeara, Aug 196«, R. W. Drlako, 
«Miun 

Tha Intariora of four epoay-coated and one vinyl-coated 
watar atorage tanka were inapected 2-1/2 yaara after appli- 
cation of tha epoay coatinga. All proprietary coating 
ayataaa had aoaa degree of bliatering, but all were provid- 
ing aatiafactory protection. The condition of the Plaaite 
71)3 coating ayatea waa noticeably better than that of the 
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othrt IMI KM%ifl§ lysiMMi Alto «triiithptj wrrr » trr«lrd- 
w«lri •loiAgr l «nk .>f vrrv unuaual Ar* i$n «nd cot ton on 
l<iohlr««   that    •ir   tv|<u«t   ot    4   holtril  MHM   kloiAjtr   tank 

SurvvtlUmf Systr« tot  W*tei   Slot««'  T«U,  A"«   l^Ml,   N    W 
Otiiko.   MMH): Nl. 

A ■uivpillamr »ytlm lot aoni ti>i iii| t «nk-t o-wat^t 
potf*nti«li in cathodu 411 v protected w«trt •toi«itr tank» wa« 
l«bt)««trd >in«lri tontravt an*! inatallrtt and ti'itrd in a tank 
at CSC| Pott Hurnratr, laltloima Attn vfiv «inot »i>diti- 
t at ion»    thr    nvati*«    pCffStwH    *^ll     tot     a    t*yMI    period 

rnviioiM»rnt Thr paint tyatMia wrir fipoted to gaMM lay«, 
tlri r tamif-.l ii.4i dog.' i«tf BraiurM^nti by « 4 ca graphitr 
wall ion thaabrt Thr dour lair was hrld rontvanl ovrt a 
l-aonth rapoautf ol thr paint ayatraa atMitattng a drrp 
o^ran rnvitonarnt Nu rflrcta ol prraaurr and a rrladvr 
inarnnt 1 vity to traprtaturr vrrr oharrvrd No grda« chrai- 
ial ihangr« «rrrr found in thr mnutatrd art water aolution 
Haard on a talhrr liaitrd trat and vanoua matruarntation 
diltitultira, an aluatnua lillrd hydrocarbon and an rpoxy 
wrrr m»*t rraiatant to thr roabinrd rtlrita of gMM radia- 
tion and aiMilalrd drrp orran Thia rrport drrcrtbra thr 
drlail« of raprnarntal draign prrforvanrr and data analy- 
iftl It drlmratra thr tmitationa under vhirh thr abtivr 
aviitraiB  Wight   br   rrtotwrndrd  for  uar 

N-I;* 
Invrat igat ion   of   Ftbri   Kr mfot t rawnt   ftrthod«   tot   Thin  Shrll 
(onttrtr,   Srp   I^MI,   N     K     Havnr«.   Al^'bSM 

Strrl (ihn anil ««brato« tibn mnlorcrd ah^itara wrrr 
tratrd to drtrnamr thru flrautal iittrngth Thr grnnal 
obintivr ot thr trala waa to piovidr lafttovrd trnailr 
itiroglh ol tr«M*ntttiouR «atniala tot uar in thin ahrlt 
at tut t utra üood f Intui al brhavioi wan obi ainrd t mia »trrl 
ftbrt rrinfottrd »'Mat bv using a tonal tut t ion trthnitjtir 
that ptoduvrd vny t loar tibn apa« inga Kibn innfottrd 
•txtai brhavrd aa a «oopoaitr aMtnial and waa analyrrd 
11% mg appii>pt lat r m.--\\ t it al lona ol 1 >■«!• m.-.l »% t utn t hrot v 
litt iraara in flrauial atirngth of as auit h as a tattoi ol A > 
wrt r at hirvrtl with st rr t f ibrt tr inf 011 rd «ot t at In addi - 
tton, aigntfitanl rnrtgy abaoibmg brhavioi was alao ob- 
«nvrd Hokrvri , it waa found thai alrrl tibna did not 
intrraar Ihr fIrauial at rrnglh of roncrrt« bv any aigm 11~ 
tant drgtrr and that aabratoa drttraard thr tlrxuial 
• t imgi h ot  aortar 

R-fM 
A   Studv   ot    Mir   Alai«*   and   fir«   Alar*   SyttMM,   Aug    l-HuS. 
I    I     ihaffrr,   \PSH.^''M 

Thia Trvhnital Notr ptrarnta thr tr ulta of a aurvrv 
and t oa^arat ivr analyara of available t vpr> ot fur drtrt - 
tion avatraa ll NV^AffM signaling syatraia and ihr baau 
«rana of drtrt tion. a» wrll aa thr arnsitivtty and t raponar 
( is^s Xo fur by-|>i odut t s , Irthal gasrs and vapoi s t vpit a 1 
ol t.tiabuslton rtivi lotuarnt a Thrar analyara air «upporlrd by 
liaiitrd awasutrairnts rraulta, hut trly hravily on intot-aa- 
I ion piovidrd by 11 ir drtrt'tor systna «anulat turn s Thr 
Trt hm t a I Notr t otu Ititlrs wi 1 rd- in N igna 1 ing systma atr 
at 111 anu h t hr hrst 11 it« t In st andpoinl of pn f onaatu r and 
trliabilily, and thai fur toiabiistion ptodutts drtrttoia air 
Ihr brat thoicr tot grnrtal Navy usr K01 ainglr faaiily 
dvrlling appl it at ions, «orr nonowu al-drtrt'loi ayatraa 
whit h ui 1 1 1. i- audihlr a lamia lot thr signal ing syatrfli and 
opnatr f 10« availablr powrr arivitr outlrta arr irrtvn- 
tarndrd 

Survrv of RuiIdinga ot Ptrlabru atrd. Kxpandablr, \nt lata- 
blr, 01 ilhrauallv-Kigiditrd Typra Smtablr to» Ni 1 itaty 
Uar.  Ang   l'»cS.   P.   .1    Kush.  APA W tWI. 

Thia Trrhnital Notr ta rMpftlAtiM of data tontrrning 
piraanuf at tutrd butldinga aiitlabtr tor uar in trah^tr drploy 
■rnta Thr bu 11 d 1 ngs touId br uard tot pr 1 aonnrI houa 1 ng 
and srrvitra, oltirr and shop mtloaurra, rtimpairnt shrltna 
and atotagr watrhoiisrs Thr buildinga wrrr intrndrd for 
rasy transport, tjuuk nntion, rrlotalabi I ity and traia- 
tanrr to rnviromarntal for.rs. Infonaation is irpoitrd aa 
trtrivrd.   no  analynfs  ot   rvaluationa  wrtr pn tottard 

N-«; 
Kxplomtory Studira on thr Prrlorwantr ot Srlntrd Paint 
Syatraia Vhrn Subtrttrd to liaMaa Radiation m Siaulatrd IVrp 
Otran Knvi lomarnt K, Aug l^bM, 1. H Gardner« A. K. Hanna, 
MillftU 

A nutIrar tadiation rltrtls trat prograa waa prrtonard 
on arlrttrd paint syatma whith rould br uard aa protect ivr 
toatinga   on  radioiaotopu-   powrr   aounrs  rxpoard in a aannr 

Il*flj 
1hnaital Tiratarnt of Oil SpilIrd on Harbor Watrra, Aug 
Wr*. T  1  iulbrttson. A. L. Srott» Altflw^^K^ 

Chrauala uard to trrat apillrd oil in harbora arr 
ptiaatily eaulatftrra that diaperae the oil, rather than 
remove it frt^a thr water. As it lequirea a ainiaua of labor 
and sprtialifrd rquipawnt, thr thraital raulaifier treataent 
is often the leaat expenaivr arthod of quickly reaovmg the 
tire hatard and aurfatr pollution cauaed by apilled oil. 
Nowrvrr, aa thr oil rraaina in thr water it »ay he haraful 
to aaiinr life, and thia aethod la, therefore« prohibited in 
soaw ateaa by conarrvation authont ira. In an initial 
invratigation of thia ptoredurr, 1A chraical agents were 
trstrd by NCRL to drtrrainr thnr el fectiveneas. Janaolv- 
^^|-|)rgreaaet proved to br thr aost rffrrtive, but Gaa-O-Sol 
prodiueu the aost stable eaulaion. 

N-<tlU 
tt«parativr Wrathrnng of AutotMbilr Krfimahing Paints« Aug 
1«MI. C V  Riouillrttr, Al)«J94b7L 

Excrpt tot initial gloas, the Navy rnaarl (TT-E-AMD 
riaas A) t.t>apaird favorably with lour leading aynthettc 
enaaela used in the autoaottve induatry Lark of initial 
high gloas waa attributed to use of an undercoat« rnaarl. 
tuai-inhibit mg (TT-F.-AAH)) which could not be sanded aaooth 
prior to application of the enaael topcaot. An undercoat 
having good holdout (pnswr aurfacer. TT-P-66A4) is recoa- 
arndrd for future invratigation. 

Sparr Parts Trailer. Aug 14bS. J. C. King« Al>tU:S6M, 
Thr ob.irctive ol the work covered by this report was to 

drvrlop a group of trailers suitable lor storing essential 
apair parta rrquirrd by Mobile Conatruction Battalions 
during overseas deployaents. These trailers were to be 
capable of tranaporting parts to the aite, and then func 
tioning aa integtated parts diatributing facilities isa^di- 
ately upon arrival at the aite. Froa a review of battalion 
drployarnt trporta and interviews with personnel returned 
froa overseas, Nt'KI selected the standard ailitary Ui-foot, 
l^-ton aeaitrailrr van for awdification as a parts trailer. 
Thirr of thrar vans wrrr procurrd and two were coapletely 
aodit ied for this use. The s»dif ications included the 
inatallation of steel storage units along the trailer walls 
and in the erntet« a 110 and 220 volt electrical wiring 
aystea« a retractable air-conditloning un t« windows« and a 
personnel access door. 

MM 
Airfield Paveaent Evaluation« Royal Thai Navy Station, Ban 
ll-Tapao Airfield, Thailand, Aug m«« D. J. Uahiotte, R. B. 
Riownie« AOA:W07flL 

The evaluation of the paveaent at the Royal Thai Navy 
Station, Ban D-Tapao Airfield, Thai land la presented with 
the allowable gross load capacitirs of all airfield pave- 
tsrnta tor various aircraft gear configurations. Included Is 
a narrative-type paveaent condition survey with a defect 

ary and aupplrarntaty photographs. 
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N-n? 
Air Krvitaliotion for Setled Survival Sbclten, Dec 196t, 
0. E. Willian, A06tl009 

A atrlunictl unit for shelter air rcvitalixation has 
been designed. The unit will be used dunn» those periods 
when a protective shelter is sealed and isolated fro* the 
outside world, with no external power supply. The unit will 
control the cheaicsl environaent. That is, add oxygen and 
rcaove carbon dioxide and odors. The cheaical and aecbani- 
cal aapecta of the developaent have been resolved. 'iuaan 
factors continue to be an influence, in that unforrseen 
operational probleas aay persist and mat be accoasodi^ed. 
The design of the unit and the selection of its coa^onenls 
was baaed on evaluation of operational, functional, aud 
econoaic paraaeters. 

II-9U 
Coaparative   Study   of   Vibratory   Rollers,   Sep   1961,   R. N. 
Beard, D.  J.  Laabiotte, T.  I,  Culbertson, AM41314L 

At the request of the 31st Naval Construction Regiaent 
this Investigation was initiated to evaluate the capabili- 
ties of six different vibratory rollers to coapsct a range 
of engineering soils. Each roller was tested on three lift 
thicknesses of each of the three soils used, a gravel base 
course, a beach sand, and a sand-clay aixture. Resulta are 
presented In the for« of density growth curves plotted fro« 
density/ aoisture determinations aade periodically during 
soil coapaction. After coapletion of the evaluation it 
becaae evident that no one vibratory roller ia generally 
superior in coapaction results or aechanical features, 
although several proved superior in specific phsses of the 
evsluation. 

panels are reported. Coapansons of the aean and standard 
deviations of the tensile strength, coapressive strength, 
llexural strength and flexural aodulus of elasticity of the 
panels are presented. Weather data for the exposure aites 
are also presented. To date, polyeater-glass psnels have 
higher ratings than epoxy glass psnels, and panels gel- 
costed   rated   higher   than  panela   which   weie   spray-coated. 

N-992 
Water Vapor Ditfusion Through Protective Coatings - Part 
1 - A Method of Measuring Water Vapor Peraeability of Coat- 
ing Filas by Radioisotope Tracer Technique and Us Applica- 
tion, Oct 1968, E. S. Matsui, ADI43739L 

A aethod of aeaauring the peraeability constant and the 
diffuaion rate of water vapor through a polyaer fila by the 
radiocheaical aethod is elaborated. It deaonstrates that 
the radiocheaical aethod, as coapared to the ASTN standard 
■ethod, is precise, sensitive and rapid. The radiocheaical 
■ethod is also useful in the investigation of other paraa- 
etera which influence peraeability of water vapor. 

N-993 
Sensitivity Analyses of Profitability, Index Coaputations, 
Oct 196«, H. L. Eaton, J. A. South, A0«4W>63 

Various types of sensitivity snalyses are described by 
using a slaple exaaple in which the area of a parallelograa 
is estiaatel froa iaprecise aessureaents. These types cover 
a wide spectrua of possibilities, extending froa slaple to 
sophisticated. Th?n all of these types are applied to the 
estiaation of a profitability index for a possible aoderni- 
xation in which three buildings are to be replsced by a 
single new structure. 

MM 
Glass Reinforced Polyester Coatings for Steel in Marine 
Ataosphere, Sep 1968, C. V. RrouiUette, AM43139L 

Polyester atcrials have been used successfully with 
fiberglass reinforcing as aastic type costings (or the 
inside of concrete tanks and for repair of steel tank bot- 
toas. Their use of protective coatings for steel in aarine 
ataospheric exposure was tested and evaluated with and 
without the glass coaponent. The glass used was either 
glass flake or fiberglass. It was found that without a 
suitable rust inhibiting priaer the polyester coatlnga, with 
or without the glass coaponent, were not satisfactory be- 
cause of rapid undercutting. However, those polyester 
costings containing glas« flake were superior to those 
containing fiberglass. 

N-990 
Forces Induced on s Vertical Carrier by s Dispersive Wave 
Train, Sep 1968, D. A. Davis, AD678323 

The pressure/force effects induced by sn explosively 
generated dispersive wave train on a vertical barrier were 
studied in the laboratory. The harrier was in surf 1 on a 
beach having a 1 to 14 slope. The induced force was found 
to have two phases: (1) an iapact phase, and (2) a slowly 
varying phase which 1» aostly hydrostatic. The ratio of 
peak Iapact force to aaxlaua hydrostatic force was 3.26. 
Exsaple probleas utilixing the test data are presented. The 
results suggest that wave-induced iapact is aost serious for 
breakwaters snd seawalls constructed of several courses of 
large blocks which rely solely upon friction for shear 
resistance between courses. 

11-994 
An Intense Noise Generator for Possible Use in Tunnel Clear- 
ance, Oct 196«, E. J. Beck, ADS43468L 

A saall pulae jet engine foraerly used for best trans- 
fer studies was operated briefly in a section of a aodel 
tunnel, the sixe of which is representative of those found 
in Vietnaa. Because the noise hsd been s continual problea 
in doing the original best transfer resesreb, it was pre- 
dicted that a larger version night he suitable for tunnel 
clearance, provided the Bound intensity sttenustion with 
distance froa the tunnels aouth wss .iot too rapid. Free 
field tests as well as those in single right angle of a 
3x3 ft cross section duct showed that attenuation was not 
rapid. It was concluded that a larger engine suitably 
aounted at the tunnel aouth aight provide a lightweight, 
convenient noise source for the intended purpose. 

N-99S 
Coaparison of Sliding Plate Nicroviscoaeter snd Conventional 
Asphalt Tests, Jan 1969, G. S. Priniski, D. J. Laabiotte, 
AD84S746I. 

Asphalt deterioration in past years hss been studied 
using the eapiricsl penetrstioo and ductility tests. How- 
ever, in recent years a sliding piste aicroviscoaeter has 
been developed which is cspsble of deteraining the viscosity 
of asphalts, thus reflecting s fundaaental property. In the 
report an atteapt ia aade to correlate the viscosity of sged 
asphalts with the eapiricsl conventional asphslt tests. 
Viscosity test dsts were coapared with penetration and 
ductility test data for selected aged asphalts froa four 
Navy airfields. Also, one new ssphalt was tested. 

N-991 
Reinforced Plastics Laainates Panels - Physical Tests of 
Panels Reaoved After the Third Exposure Period, Sep 1968, 
T. Roc, AD842565 

Sets of glass-reinforced epoxy and polyeater panels, 
both coated and uncoated, have been exposed at China Lake 
and Port Hueneae, California, and at Kwajaleln, Marshall 
Islands. A fourth set Is being aaintslncd as a control. 
Results of physical tests of panels exposed at the three 
field locations and results of the saae tests on control 

N-996 
HcHurdo Ice Wharf - Pullout Strength of Piles, Oct 1968, 
H. S. Stehle, AD679654 

Slightly ssline fast ice slong the western shore of 
Winter Quarters Bay, HcMurdo Station, Antarctica, has been 
used as s wharf since January 1964. Progressive dsasge to 
this wharf has necessitated design and construction of a 
protective dock face supported by piles set in the fast ice. 
To provide data on the resistsnee of such piles to rspid 
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pullout anil long-tPrB trnstoa load«, ».Mrl pilr» «rt in ivr 
wnr tpttrd a. trr t r^>ri «1 in r» hrlwrrn -10 and U*F 
Tilint lor thr HtHurdo prolrttiv* dot li ahould t»r initallrd 
at outlmrd in thia ivport , and tUe holiom at thr dorh lacr 
•hould br alabilit^d againal invard »ovrftrnt to ainiaKr 
lapid-trnaiun lu«d> hvtauav ol wave at t ion and «(u|> Muvr- 
•rnl Additional laboratory tofltl ahould br tundurtrd on 
lait'i structural abapi^d in both low* and higb-aal imly lev 
to broadrn tbr applnation ol «ttuttuial aN^rra in ic» and 
to provide aorr rrliablr rnxtiM't't mg data lor struitum 
anihorfd  tn  laat   i>r and ara  lev. 

N-1ÜÜ1 
kllnt ol Elvctrobydiaulm on Cb««ic«la in Aqueoua Solu* 
tion, Dei l<)bftt H HottMan. AM4S927 

Klect robydraultca it ihr pbenoarua irtult ing t ioai tbr 
di at barg* ol an rlrctncal arc benratb the aurlacc of a 
liquid U baa l>rrn uard to rid water o| biological con- 
taainanta and waa teated in thit report on three cbeaical 
t itapounda that could be encountered aa contaaioanta in water 
»uppliea The rate ol deatruction o| theae cbeaical« varied 
with the voltage and capaiilante eaployed, and tbe aaouot of 
deatruction mi reased with an increaaing niMber of dia- 
charges. 

.J 

n-tti 
Aitlirld Pavnarnl  Kviluadon,  NAAS Fallon,  Nrvid*,  Nuv  14611, 
D.   I,  Uabiollr,  R    I    RroMiir. AM4M7T 

Thr rv«luaiion ol thr pavearnt ml the U.S. Nav«l 
Auntliary Air Stttlun, Falla«, Nrvad* it prrtrntrd kith thr 
«llowabtr Hins» load lapatltiaa ol thr lunwaya, taliwaya, 
hardatanda and paihing aprona tor ainglr, dual, unglr- 
tandra, and dual>tandr« whrrl aisr«bly airrralt. Ratulta ol 
th« evaluation ahow that both lunwaya and aoit taaiwaya, 
with thr mtrption ol po.tland irarnt lomrrtr parking 
Apron I, arr hnng ovrrloadrd by thr largn tranipoit air- 
craft uamg thr station A vitual condition «urvry aadr at 
thr atation ihowrd that Bait portland rrarnt concrrtr pavr- 
«rnta ratrd racrtlrnt, racrpt lot Parking Apron 1 which waa 
poor to lair. Aaphaltic concrrtr pavrttrnta wrrr poor to 
good, with thr avrragr pavrttrnt  rating bring fair. 

Chmiral   Hrat   Sourer   lor  Wrt   Suit a,  Nov   1 ■'(•*,  P    .1    Hrarat, 
iSMMNtt 

An intrrnal chraical hrat aourcr lor wrt auita, baard 
on <hr hrat of cryatalliaation ol a chraical or aiaturr ol 
chr«i>ala. haa brrn propoard Initial raprnarnta indicatr 
that t: It arthod «how» conaidrrablr proaur, and lithiua 
nitratr tnhydratr. Ml' 30*C (I6*F), la a good candidatr 
■atrrla) Thr tnaidr ol aaaplr auitmg containing thia 
«atrrta waa Baintainrd within a S-drg rangr lor so alnutra 
whrn lawrard in Icr watrr Prrliriinary train with proto- 
typr vrata havr brrn prrlorard and lurthrr invratigatlona 
arr plannrd. 

R-*9« 
Sral Syaira» in Hydroapacr, Phaar I - Hrchanlcal Inttgrtty 
ol riangr Sral ^yatraa, Nov 146«, J. F Jrnkina, F. H. 
Knnhart, Aim*lsil.'l 

Long-trr« rlfrcta ol hydroapacr on srala and gaahrta 
arr undrr invratigation at NCKL. Phaar 1 includra invrati- 
gallon ol thr archamcal intrgnty ol Is aral ayatraa by 
■rana ol trata in prraai'r« vraarla. Thrrr waa no aral 
rxtruaion or trahagr ol any ol the conl igurat loin Invrati- 
gatrd. l.iMig-triai ocran rapoaurra and cyclic loading of sral 
ayatraa in prraaurr vraarla arr plannrd. 

N-1000 
Concrrtr for Antarctica - Aggrrgatr and Nil Draign lor 
NcNuido Arra, Drc 196S, J. R. Kmon, N. S. Strhlr, ADMOOU 

Thr ability to ais. caat, and proprrly curr concrrtr 
lor uar in conatruction of tand-haard polar (acilitira would 
providr prraanrncy to inatallationa, as wrll aa rrducr thr 
quantity of iaportrd conatruction siatmal» To drtrrminr 
tht fraaibility of uaing Portland crarnt concrrtr at NcNurdo 
Station, Antarctica, invrstigations wrrr aadr of local 
aggrrgatr aatrriala and ol auitablr concrrtr aiars Raard 
on a firld aurvry and laboratory maaioations, it waa con* 
cludrd that aufficirnt auitablr rock la availablr at NcNurdo 
Station lor concrrtr aggrrgatr. Howrvn , it auat hr adr- 
quatrly cruahrd to producr suffictrnt finrs lor portland 
crarnt concrrtr. 

N-100i 
NCKL Undrrwatrr Air Supply Syatra, Nay 196<), D Pal, C. R. 
Hotlaan, J C King, AD«>(7716 

Thia rrport auaaariara thr rraults ol a Iraaibtltty 
study and coat rllrct ivrnraa analyais ol thr NCKL undrrwatrr 
an aupply syatra. Thr study wss liaitrd to s livr-aan 
habitat occupird with a )0-day rraupply cyclr auitablr for 
drpths Irua S00-b00 It It la condudrd Iroa Ihr atudy that 
thr ayatra cannot coaprtr (on a cost baaia) with othrr 
syatraa, such aa thoar uaing high prrssurr oxygrn cylindrrs 
and lithiua hydroxidr canmatrra, rvrn il thr ayatra is uard 
lor livr arn lor a prnod ol two yrara. Thr voluar, wright 
and powrr rrquirrarnta wrrr ahown to br grratrr than thoar 
rrquirrd by othrr ayatraa 

N-100.1 
Pirliamary Scalr-Nodrl Snowdnlt Siudira - Sri in II, Drc 
146R, F W Bnrr, N. S. Strhlr, AD6t0*27 

On prrrnmal anowlirlda, thr problra ol windblown anow 
*t particularly acutr brcauar thrrr la no drplrtion of thr 
yrarly anow accuaulation In an rffort to allrviat» drift 
problraa, prrliainary scalr^aodrl drift atudlra wrtr con- 
ductrd in a wind duct with a 2-ft-sq cross arctton, using 
bars« aa a anow aiaulator. Thia arrlra of testa waa 
dirrctrd principally toward drvrloping info>aation on long- 
duration drift around aphrrra, hraisphrrrs, cylindrrs, snd 
aultisidrd shapra. Bccauar of thr liaitrd tia« of thr wind 
duct, thr building aodrla wrrr rratrlctrd to a scale of 
1/100. This, in turn, liaitrd roapsrison of building 
hnghta and siara. To sllrvlstr this pioblra, s nrw \-tt- 
widr, j-ft-high wind duct waa draignrd. Anotbrr scaling 
problra drvrloprd brcauar of thr lack of firld data on 
anow-accuaulation rates with which to coapare thr laboratory 
accuaulation ratr. Prrliainary aessureaents concluded that 
< houra ol wind-duct operation aiaulatrd 3 yrara of snow 
sccuaulation on thr Roaa Icr Shell near NcNurdo Station, 
which haa an average annual accuaulation of about 1 ft. 
Additional field aessureaents are bring aadr to providr 
inforaatton on drift whrrr thr annual accuaulation la near 
1/2 ft snd 2 ft. 

N-100A 
Pceliatnary Study of the Feaatblllty of Underground Pres- 
surised Containera, Jan 1469, S. B. Dong, AMSA(20 

A atudy of a concept for fuel storage containers tor 
protrctivr ahrlters is reported. It involves the use of s 
llemble tank together with internal presauritation for 
isiprovlng the resistsnee to high overpressure loading. The 
abjective of the atudy waa to fora a judgaent on tbe prac- 
ticability of expending further effort on developing aethod- 
ologlea for draigning prrasunsrd fuel ta'-ka. To perait 
lonsing s vslid Judgaent, s study «as Bade which Included s 
lltersture survey, a prrliainary design of a tank, ar..' •'. 
evaluation of the coat of fabrication, erection, and place- 
aent of the tank. The tank considered consisted of two 
IS-lt radiua heatspherical heads enclosing a cylindrical 
section of 30-ft length snd 2-ln. thickness. The peak value 
of the dynaaic overpressure which was considered was 1,000 
pal. The tank was anslyied to deteraine ita deforaation, 
stability and coat chatacteristica and to deteraine the 
saount ol Intrrnal pressure necessary to preclude buckling. 
It is concluded that the pressuriied container concept 
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pottttttt I'Mtiiitrabl» ariit liua both ihr ilruiluitl «ad 
»luuatcd J«ai|n pomH ul «im r»ä tk«i luiihn d*v*lup- 
■Mtll  »llett   !•  «aiianlrU 

lunditlona rangr«! Iio« lau to gooj with thr «vriagr ^ivr- 
•rnl Klrd *• laic Dar l,UUO-ll puillun M thr lunkjv ■<• 
tu    vriy   |>oul    Kondition.    Iiowrvri.    «itil   waa    lOllslilrirtl   «t    tttr 
point  ot   iati|iiviit   latluir 

■•UN 
*     rot»«tla»t«IU-     IWun. iti.at IUII     Study,      Jan     I«*«,     H     A 
rett»,  AMU304L 

Tk«   okjrctivr   ot    Iklt    •tudy   «ai    lo   .Irlnaiiir   Ihr   dr 
amciliitt loo    rat«    ot    ra«B»rcially   availahlr   valvr   at««« 
.uniauunt   vaiving   aaouala   ot   «im       Folrat laatal ic   anadi> ,,,,, 
polaitaatioa   trala  mrr  ionduit#d  on  ioppn  and  lour coppri t tarftr 
alloya    in    lakoratoty    tap   wain    at    ."■"i    lift)   and   SO'C aurd 
(W2*r) and in 0 •> aolar ai|u*oua aodiua ihlondr n' sfl NaCt) 
at 2S'C Tk»«» trata auggfat that thr potrnt toatat i> artkud 
la applicabl» a« an a(-i«l»t«t«d trat tot d»t»ctint auairpti- 
ktlily  to d»-aMayin| attack  in lopprr alloy« 

N-IOM 
An fcnjiinrri mg Suivrv ot Alternativ» Coni'»pta lor Fr»aaur» 
Trali.ig SvhWIllkl»«, J«n 1«»«, N J Wolf», J C. Hawi . 
CUmiOtKTIAL.   A1W<.M6'1, 

N-100r 
Carro«ion    ot    DSRV   Nal»rtala    in   S»a   Wat»r  ■  Thir»   Nontha 
Kapaautr,  Jan  1464,  Y    N    «»inhari,  A06114S* 

A «ra watn »ipoaur» piogr«« «aa initiatrd to drtriamr 
ll* tk» »(f»rts of g«lv«nii and cr»vii» lonoaion on a»' 
Ir.tnl ccabiut lona ot alloya, and il) thr »ttiiacy ot 
araling toapound«, paint loalinga and galvanu anolra t >i 
pi»v»ntrng corroaion, crcvtc» icrroaion and galvanic corro- 
aio«. 

N-KKM 
Corroaioa     of     Hatanala     in     Hydroapar»     Part  V  - Aluainua 
Alloya,  Jan  IM«,  F    N    Knnhait .  ADMIDA 

A total of «00 ap«cta»na ot 40 difffr»nt aluainua 
alloya v»r» »>poa»d at d»pth« ot i.SOO «nd 6,000 It in thr 
P«cifir Or»«n tor p»riod« ot tia» varying troa 12) to 16« 
daya in ord»r to d»t»raia» tk» rMr.ia ot drrp oiran »nvi- 
lonariita on ihm corroaion r»aiatanc». Coiroaion rat»«, 
typ»« of corro«ion, pit d»ptk«, «ti»«« corro«ioa tracking 
r»aiatanc», >hangra in ■»ckanic«! propcrti»« «nd coapo«!- 
tion« ot  corro«ion product« ar» pr»«»nt»d. 

N-IOO« 
liround Notion« Froa Nu. Irai (l««tB on tk» Drrp Ocran Floor, 
Enginrrnn« [atiaatta (U), Jan 1«6«, H L. Cill, CÜNFIUKN- 
T1AL, ADm?*« 

N-10W 
NlBtuir«    ot     P»tiol»ua    «nd    t'i»o«ol»    ««    Ftranvat ivra    toi 
Harm» Tiab»i«,   J«n   1«««,   N    I     Vmd,   A1I««««'>«1 

fllaturra    ot    vanoua    prtiolrua   piodutta    diaaolvrd    in 
oal   tat   iiroaotr  wrir rvaluatrd aa pr» l»rvat ivra   loi   aannr 

liflrfirta        Th»    »v«lu«tiona   vrir    pntoiard   vith   •atihati.k 
aiird    ap»c ia»nB   ot   wood   inptrgnatrd   with   thr   rBpriiarnlal 
■ llturra «nd »«poa»d in ara uatn ««fu«!!« tu Ihr hxinig 
activity   ot    liBMioiia   tii^iunitata       It   waa   iraaonrd  that   it 
■ ight h* rconoaually advantagrona to dilutr iiroaotr with a 
low loal prtiolrua oil it an oaidatlon latalyat wrir alao 
addrd Tk» l«tt»r comluaiun W«B haa»d on only pattiallv 
aubatantiatrd  ik»ory 

N-I0II 
lui.nrl   i'ooling   toi   kyid  Station,   Antarctica  -   l«6M Piogiraa 
ll»vi»w,  Frb  1«6«,  C,   R    Nottaan,  Alx.li.'KR 

lyid Station la an undngiound lailllty onupying anow 
lunnrla in tkr Continrntal let Skrll ot Antaiitli« An 
r«p»iia»ntal auppl»a»ntaiy anow-plrnua an'tooling ayBtra IB 

bring in«t«llrd in thr pnniip«! brat-produi mg tininrl at 
thi« «t«lion tow«rd« a«int«iniiig thr 0 F draign «ii trapna- 
tur» in thi« tunnrl duting auaari Nilitaiy ioA«truction 
IMogrraa on Ihr plrnua dunng thr Muaaar i ot IVrj' Firrar M* 
tDF~-61ll la prrarutrd along with mat i uavntat ion ot Ihr anow 
a««« ..VIM thr ).|rnua by NCKI. Ttanairnt t ra|trt atm r giadi* 
rnt« baard on wintn trafiriatuir« in tbi« anow auaa air alao 
pirarntrd loi thr wintn ol IVrp Fi»»i» 6A'64 Ni'Cl oban - 
vationa on thr Byrd tunnrl« during th» «uaari ol UF-bS air 
cuap«ird with otbn m«p»ctiona at iyrd Station Thrar 
nuUi.tr air traprraturr«, vrntilation and aamtrnaiur piob- 
Iraa in both thr brat-pioducing and nonhrat-pi .ului ing tun- 
nrl a 

M-I0U 
A    Hand    Tool     Srlntlon    Proirduir     lor     Navy    I'onat i ui I ion 
Battalion«,  Frb  146«,  t.   C    Mith»r«poon,  AIMISÜ40IL 

A arthodology la d»vrloprd wbnrbv thr aoat loat- 
rllrctivr band tool« ioaa»ici«llv «v«il«blr .an br idrnli- 
tird, rvalu«trd, «nd liuorpoi«t»d in thr «uthoiirr.1 S?1. K 
hand tool allowanc» S»vrial tool« ai» »valuatr.l via Ihr 
a»tbodology illuatratrd Kaarntial lutuir piograa »lloit« 
n»c»«««ry loi tbr optiai<«lion ol NNt'lt tool «llow«ncr «ir 
idrntitird. 

N-IOIO 
Ad«arption of Polyaria. Ian 146«, J I. Crilly, AM4A0IIL 

An rl I ipaoarlrr haa brrn uar.l to «tudy tk» thlckn»«« of 
tilaa of arvrn phtk«lat» »atrra adaark»d onto aagnrtitr, 
aagMtic iron oaidra •urfac»a. D»aorption of too of ihrar 
ka« hrrn atudird Th» correlation hrtwrrn tila tbickn»«« 
and araauirarnt« aad» on aod»l« i« vnv good for «11 »«t»r« 
t»«t»d. 

USHAS      laprnal      l»ach, 
iott»,   L.   J.   Woloaiviiaki . 

•nt   at   th» U.S.   Naval   Air 

N-10W 
Aullrld       Pavrarnt       Evaluation, 
California,    Frb    1464,    D.   J 
MMMtM 

Th* rvaluation of tk» p«v< 
Station, la|<rrial t»«ch, Caltfornl« la pr»a»nt»d «ttk th» 
allowahlr grot* load capacltl»« of th» runway, tamway«, «nd 
parking aproo« for ainglr. dual, ainglr-tanJra. and dual 
tandca whrrl aaarably aircraft. Krault a of th* »valuation 
ahow that th» lunway, aoat tailw«y«, aad port land c»a»nt 
concr»t» Parking Apron 1 ar» bring ovrrloadrd by th» laign 
traaaport aircraft uaiag th« atation. A viaual condition 
«uivry of th» pavrarnta at the «t«tion «how that p«vea»nt 

N-101S 
Nannr   Corp«    Divrr«   B«ckp«ck/K«tteiy   Aaaeably,    Jan   1464, 
0    Taylor,  J    J    Rayle«,  AMA4SJ1L 

A diver« b«ckp«ck/b«tteiy «««eably w«a drvrloprd toi 
thr Naval N»dic«l Ke«e«rch Inatitutr for rvrntual Nat me 
Corp« u«e in »halluw w«tri diving. Thr aaarably w«« a 
aodifird NK VI11 undrrw«trr brr«thing «pp«iatua fcgetyict 
with a JS-volt Silvrrcrl battrty in a houamg aountrd in 
place ol th» l»tt hand unit ol Ihr twin 11 ■> litn (aa 
cyltndrra. A ayntactic loaa aiildmg wa« uard to offset «kiat 
ot thr in-w«ter weight ot thr battny and houamg Thr 
coaplrtrd aaarably wrighrd 101 lb in air and AS lb in lirah 
water, and aeaaurrd ovnall )0 in. long, 20 in wi.tr, and 
10 in. front to b«ck Thr aaarably waa tratrd loi «wtaaa- 
bilrty, b«l«nc», «nd coatort in thr l' S N«v«l ronattu.lion 
Battalion Crntrr pool at Port Hu»n»a» Thr divn found thr 
aaarably  8«ti«l«ctory   in «II  aaprcta 

N-10U 
High lapanaion Fo«a Fur Piotrction Sv«tra«,  Frb  1464,  A    I. 
Hodgaon,  AD6«J4;« 

An inv»«t ig«t ion h«a b»rn aadr rrgarding th» suitabili- 
ty of high »«pension toaa In» piotrction «vstra lot usr in 
Naval    Shor»    F«ciliti»s.       It    is   com lud»d   that    pirarntlv 
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.•\ < i i it. I .■ tilth rap^n» ion (OJB (-<jui|Nk«-nt hrt fmr% toil • 
elfritivr only in tpn i«l iituatioiii L>ctaiH typrk of 
»tor«gr tAtiiilir» m-t traolr hut t «lings tr«)ui i ing ir 11 - 
iunt4inrt1 nyblraik #rr typu«! lot «11011» whnr high rxp«nfeion 
t .w nhiiultl h<r t oiiN i4t(*if(l lui fur piotntiun NPW (onipptu 
ill gfitri4toi ilrkig-) 4U<I L w ' upnniit uf tapiovrd !»«■ toiuni' 
11 «I ch khoul •! he rxMined •• tht fe w*>rk IM JKI t u i|t«lrtl to 
piodut «- Iritk r>H|trn* 1 vc m-l Motr rf trt t 1 vr - \stfms 111 t hr 
■Ml   I HI ur> 

N-IOI; 
fourth ALUM 11 fvjluation of Kxtrrior Comirtr «mt M«knniy 
Pdintt,   ptft   l^bS.    I     H    Cnlly,   A1M4862JL 

K ighl p« intt h-ivr hrcn mp^tkril for ur J 1 ly 4 yrai» «nd 
the 11 pr r {•fMMM f rvjlu^lrd on t .tiir aJkunry aurf Jifk ■ 
(1) < ■■n. 1 r 1 r brick, (2) i. onrrrtr blot k , { \) coal c indn 
block    and    (4)   rkpjudrd    «ggrrgjtr    blot k Thrrr    pjtpo»urr 
titri, Kwajalnn. haiahall Uland«, Kanrohc, Hawaii, and 
Port     HurnPttr,     Cal1turnia,     havr     brrn     uicd Nonr    of    tbr 
pa litt k tcntrd 1» -.till giving goo«! pt-i f ur«ani r at all Irtt 
■ 1 tri on ill aubht tat t*> Kr» iht an< r ol t hr 1 oat ing» to » 
wind-drivrn   ra   n   trit   has   hrrn   invrkt1gatrd. 

1*10171 
Suppiriarnt   to   fourth  Annual   ^valuation   »t  Kxtnior  ("omrrlr 
and Naaonry  Paint«,   Jan   ISM.  J.   ».   frilly.   AIMlbSRIl. 

Briausr of tbr unrxprt trdly poor prrfonumr of cori' 
rrrtr and aaaonry tmt painti hasrd on st yirnr-but adirnr 
mm and on »lyrrnr-ac rylair rraniK at rrporlrd in KU 
TN-101/, 1969, tbr ritnior durability of thrar rram» a« 
we) 1 as thrrr propnrtary i oat nig syatrna has hrrn studird 
turt hn dur ing a l-year eKposure trt>t St yrrnr-but adirnr 
rr-P-97 and »tyrrnr-at1yI air *opuly»ri TT-P-1IK1 syslras do 
not prrtora well in a trvrrr rnvi 1 oiiMriit , and »how no advan- 
tage over TT-P-IS in tbr «i Idrr climate at Port Hueneae. A 
banua ■rlaboratr pigarntrd acrylic rnulston systra apprars 
to hr a Mode»!   laproveaent   over T7-P-1** 

1*1011 
Site Survey of the Southern Portion of Ihr San Juan 
Sraaount , Nay 1964, J. H Ciam , J. R. Padilla, Al)b9ÜABl 

As copartic ipants with tbr Naval Dndrrsrax Wartarr 
Center, San Diego in a progra« to inatall the transBtssion 
end of an mir 1 aeaawunl at oust u rangr, HCV.l londui ted a 
site survey of .ne southern port ion of the San Juan 
SeaMounl A del a 1 led topograpbie i hart wa» developed for 
the area, underwater photographs were taken, and water and 
sea floor aaaplrs wrrr collected and analyzed ll was found 
that the aurface of the area is irregular and rough. It is 
vulcanu in origin, consisting of vesicular basalt bearing a 
tetro-Banganeae coating. The <urrrnl at depth is judgrd to 
be slight ■ no greater than 1 knot. It is anticipated that 
unless the biological and cheaical envirotuaent is SMtrrially 
changed locally by acoustic energy or heal eniasion f roai the 
operation of the installed equiparnt, no acre than nonaal 
corrosion or fouling will result. 

N-1019 
Requireaents    for    Aircraft    Protection    in   Vietn 
1969,  W.   J.   Nordell.  CDNFIDENTIAI.,   ADMnilHl 

(U),    feb 

N-10J0 
Nanne Fouling of Acrylic Plaatici Preaiure Treated With 
Organo-Tin Compound, Feb 1969, J. S. Nuraoka, ADBS0019L 

Clear, transparent acrylic plastics were treated with 
RIS (Tn-N'Rutyltin) oxide (TBTO) under hydrostatic pressure 
of 3,000 pai and 10,000 psi . la addition, some panels were 
? imply dipped in TBTO. These were tested and evaluated in 
biologically active water to determine the effectiveness of 
the treatment against fouling attachment. For comparison 
purposes, non-treated control panels were also submerged in 
the sea. The acrylic panels pressure treated with TBTO 
under 1,000 psi were relatively free of fouling attachment 
after    9    days    expoaurr.       The    10,000    psi    pressure-treated 

panels and control panels were relatively tree of aumnr 
growth after IR days exposure The viaibility through the 
test paiirlk was very good. However, alter 10 days submer- 
grntr, the various prrasurr-trraled, dip-lrealed and control 
panels betaiM1 tuvrred with marine growth. In general, TBTO 
ltr«tmrnt protnts trratrd panrls from fouling attacluaent 
only during the early stages of exposure. Application of 
thin TBT" coating may piotrct the viewports of submersibles 
from marine fouling orgamams when engaged in short term sea 
operat ion (tew days : However, TBTO coat ing may not adr- 
(jualely piolect viewports or windows ut manned undersea 
stations from fouling which will be placed on the sea floor 
for   long periods  of   rxposurr   (srveral  sionths). 

N-1ÜJ1 
(oust ruttion   Battalion   Systems   Analysis   Model    (CB SAM).   Feb 
1969,   Ü    A    Werle,   ADR49S10L 

The Construction Battalion Sy«trms Analysis Modrl (CB 
SAM) was drvrloped to rapidly idniLity Ihr homeporting 
t r.ju 1 rrstenlk of mobi le i unsl ruct ion batta 1 ions (MCBa) in 
terms of re^ui red f aci 111 ies aa the number of MCRs varies 
and as the student base load is allowed to vary. The appli* 
cation ol the CB SAM contained in this report was an MCB 
hoawrport 1.onf igural ion analysis. This was accomplished by 
expanding the CB SAM to idrntity all the costs associated 
with  hoawpniting  an  MCB at   a  CRC. 

N-IO2; 
Seal Systems in Hydrospace, Phase II - Cyclic Loading of 
F1ange and Hat cb Sea 1 Syatema, Mar 1969, J. F Jenkina, 
F.   i    Reinhart.  AD6840R0 

1-ong tens effects of bydroapace on seals and gaakets 
are under invest 1 gat ion at NCFI. Phasr 11 imludrs invest im 

galion it the effects of tyclic loading on IS seal systems 
by «if.ms of testa in pressure vessels. Fourteen of fifteen 
test systems withstood 20 pressure cycles to 5,000 pn 
without leakage or visible seal damage. Long tens ocean 
expoaures of   seal   systems  are planned. 

N-1023 
Corrosion   of   Matenala   in  Surface  Sea  Water   After  b  Months 
of   txposure,  Mar   1969,   f.   M.   Reinhart,  A06RM)81 

A total of 8B0 sprcimens of 21S different alloys were 
completely inmersed in surface sea water lor 6 months to 
obtain data tor comparison with deep ocean corrosion data. 
Corrosion rates, types of corrosion, pit depths, and changes 
111 larchanical  properties  were determined. 

N-1024       Cancelled 

H-103S 
Creep and Shrinkage of Reinforced Thin Shell Concrete 
(Phase   I),  Mar   1969,   J.   N,   Keeton,  ADR50016L 

This report presents some results of an experimental 
program to determine creep and shrinkage of thin-ahell 
reinforced concrete. The ultimate objective is to develop 
relationships thai will permit prediction of creep and 
shrinkage of concrete shell elements or structures in any 
envi rorusent ■ To accomplish the objective, creep and shrink- 
age tests are being performed on prismatic specimena of 
normal wnght and also of lightweight concretes. Parameters 
include variations in each of the following: concrete mix 
designs, percentage of steel mesh reinforcement, relative 
humidity,  speciawn size,  and  stress-strength  ratio. 

Data presented in this report enables cooatruction of 
S/V (ratio of exposed surface area to volume) charts for 
prediction of creep and shrinkage of full-aise, thin-shell 
members of simlar concrete. 
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N-1026 
Kfcrtl of Traperaiurr «n<i Prnsuip on Splath-Zon* Co«* 
poundi, Hat Itbl. R. W. DrUk«, A. I. Htniu, C. V. 
Irouillftt«,  UMiObUL 

Sftcimrn» connmnt of pairs of MndbUfted nrrl 
p«ntli Mr* bonded togctbrr under •«■ wjter with «plaib-xonr 
coapounds (a type of underwater*ruring epoxy) and enpoaed to 
different environacntal condition« of teaperature and hydro- 
tutu presaure to dctcrmne (1) tbe effect! of tbeae condi- 
tiona on curtnf and bondin| and (2) wbether environaental 
conditiona occurring in the deep ocean aigbt affect bonding 
strength. Test results indicated that (1) these conditions 
iisve little, if any, effect on tbe bonding atrength to steel 
of cured splash-tone coapounds and (2) sny effect of pres- 
sure on uncured splash-sone coapounds would be uniaportant, 
as coapsred to tbe adverae effect of low teaperatures in the 
deep ocean tt retarding curing. 

Pipeline   for   Fuel   Transport 
V.   L.    Union,    C.  R     Hoffaan, 

N-1027 
Liquid Distribution Systeas 
Over Deep Snow, Her 1969, 
MMUU 

Aircraft operations in Antsrctica and resupply of 
inland stations require the transport of aore than 3,000,000 
gallons pf bulk fuel snnually froa storsge at HrNurdo 
Station to Williaas Field on the Ross Ice Shelf. This hss 
been accoapliahed by puaping JP-4 aircraft fuel through a 
teaporary aurface hoseiine crossing snnual sea ice and by 
trucking lower use fuels. A study of peraanent fuel-line 
systeau crossing deep snow indicates that an elevated base- 
line aupported froa a ateet aessenger csble on siaple towers 
is fessible for reducing tbe aan-effort required in piece- 
aent, recovery and aaintenance of a surfsce-laid systea. 
The elevsted systea, which can accoaaodate differential 
aoveae't in the ice ahelf and peraits reelevsting the line 
ss snow accuaulates, requires no new technology but does 
require field evsluation to deteraine tower foundation and 
anchor requireaenta in deep snow. Baaed on this study, it 
is recoaaended that an expenaental section of elevated fuel 
line be conatructed to gain needed data for design and 
conatruction of an operational fuel-tranaport systea. 

II-102S 
Huse Gas Turbine Generator Seta - An Interia Report, Jun 
1969, E. J. Beck, UMbillil 

The Naval Facilities Engitering Coaaand, in support of 
the world-wide Naval Shore Eattbliataaent, aaintains s large 
nuaber of eaergency aobile utility units, including gener- 
ator sets, air conditioning units, air coaqiressors, etc., 
which can be called into rapid servir« if installed equip- 
aent or coaaercial power ahould fail. In late 1967, NCEL 
was asked to keep s running account of failures snd repsirs, 
and abreast of the developing technology in gar turbines. 
This report sumariaes the operational experience to date, 
including such history aa waa available before this study 
begsn. The units in the field have not been without 
trouble, but there appears to be a continuing need for tbe 
increaaed capacity in a trailerable gas turbine plant, which 
cannot be accoapliahed with an alternate engine drive or 
direct conversion 'echoology. 

■•MM 
HcHurdo Ice Wharf - Physical Charactenatiis and Criteria 
for Protection, Apr 1969, R. A. Paige, AD6S77U 

Since January 1964, (aat ice along the weatern ahore of 
Winter Quartera Bay near HcHurdo Station baa been used with 
a great deal of aucceaa as a wharf for ship unloading. 
Because of the laportance of this facility, investigationa 
were begun in Deep Freele 66 (DF-66) to deteraine the extent 
and propertiea of the ice wharf and to develop criteria for 
poasible protective aessures. Based on this investigstion, 
it was concluded that uae of the natural ice wharf at 
Ncffurdo will be aeverely curtailed by DF-72 if aeasures are 
not taken iaaediately to prevent further loss of the fait 
ice. A protective dork haa been designed by NAVFAC that 
will cover the face of the ice wharf to protect the ice froa 
wave action. However, early construction of this dock is 
essential to prevent further loss of the faat ice. Once 
protected froa wave action and uncontrolled drainage, the 
internal teaperaturea of the ice wharf are sufficiently low 
to prevent sny extensive aelting srd deterioration. 

N-1011 
llechaniaas  Controlling  Snow  Nrlaaorphisa - Preliainsry 
Laboratory Tests, Aug 1969, N. S. Stehle, AD69207I 

Although processing snd coapatting increaae the density 
and bearing capacity of snow for use aa roada and trails, 
theae proceaaes have lot been able to achieve the degree of 
densificstion that occurs naturally as snow slowly aetaaor- 
phoses to glscier ice. A literature review and prrliainary 
laboratory study st NCEL showed that additional expenaents 
are needed to deteraine the optiaua snow tesqiersture rsnge 
at which proceasing and conpaction are aost effective and to 
deteraine the load distribution in a snow paveaent. In 
addition, statistical and engineering analyaes of the physi- 
cal properties of natural and proceaaed anow ahould be 
conducted using available field data in order to define tbe 
stress distribution within a anow paveaent. 

N-1032 
Effectiveness of Zinc Coating on Reinforcing Steel in Con- 
crete Exposed to a Harine Environaent, Jul 1969, D. F. 
Griffin, ADaS6906L 

This investigstion wss aade to deteraine whether or not 
galvanized ateel reinforceaent is «ore suitable than non- 
galvanized steel reinforceaent in concrete exposed to a 
aarine environaent. The criterion of coaparative suitabili- 
ty it t use-dependent crscking <>. • jnfortrd concrete walls 
caused by expansive forces resulting iroa build-up of corro- 
sion products. FroM the results of the investigation, the 
iaportant conclusions sre thst galvanized steel reinforce- 
aent is, st best, no better then non-galvanized steel rein- 
forceaent, snd sir-entrained concrete inhibits corrosion of 
either gslvanized or non-galvanized steel reinforceaent 

sred to on air-entrained concrete. 

N-1032 Suppl. 
Effectiveness of Zinc Costing on Reinforcing Steel in Con- 
crete Exposed to a Harine Environaent, Suppleaent, Jun 1970, 
0. F. Griffin 

N-1029 
Airfield  Psveacnt  Evaluation,  USNALF  Crows  Landing, 
California,  Apr  1969,  D. J.  Laabiotte, J. A. Garcia, 
AD851933L 

The evaluation of the paveaent at the U.S. Naval 
Auxiliary Landing Field, Crows Landing, California, is 
presented with the allowable gross load capacities of tbe 
runwaya, taxiways, and parking apron for aingle, dual, and 
dual-tandea wheel asseably aircraft. Results of the evalua- 
tion show that both runways, aost taxiways, snd the psrking 
spron sre not being overloaded by aircraft using the sta- 
tion, with the exception of tbe P3 and occasional C-130 
aircraft operations. A viaual condition survey of the 
paveaents st tbe station show that paveaent conditions 
ranged froa poor to excellent with a aajority of the pave- 
aent rated as very good. 

N-1033 
High    Capacity   Blast   Vslve   Developaent,    Jun    1969,   0.  E. 
Williaaa, AD690S82 

NCEL has developed snd tested s series of experiaental 
valvea varying in capacity froa 700 cfa to 10,000 cfa with 
1.0 in. of wster-flow resistsnee. A 2,S00-cfa valve evolved 
after a aeries of tests with the 700-cfB buckling piste 
valve. Although the configuration of the larger valve 
differed froa ita predecessor, the concept reaained essen- 
tially unchanged. Experiaentsi work with the 2,S00-cfsi 
valve module indicated that a pressure bslsnce scross the 
piston caused the shock cstcher to be ineffectual, particu- 
larly at low overpressures. Reaedisl aeaaures included 
decreasing piston clearance, installing an 0-ring aeal, and 
venting   the   downatreaa   end   of   the   shock-cstcher   barrel. 
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Following « »niri ot MKCVMfVl (»»I«, * lO.OÜU-t ta high 
MpMlIf Wit, «hüh «.unaiilrd ol loui ^.SOO-ila v«lvr» in 
« par^llrl arr«nt««rat within thr ■«•r huu«iog, wai drtignrd 
iii'l    iahiit4ir.l Ihr    w i vr    WJI    lirUltrktr^t    «1    0|»ri«t ton 
fr«triff FUt with rmvllrul p«rtonMntr result« Tbr v«lvr 
i lotrd in IS ■in witliuut d«B4|r turn Xht rKtrriul rnvuun- 
meni 

W«irr Prr«r«bility at Aftph«ltii Cumrrtr Cores, Jun 1«6«. 
M     To«iU,   AIMIS69iJL 

A l«bo(«lory w«lei permp««rtrr w«» utrd tu «raturr thr 
f>mM>4bi 1 ity ot aspbAlt U runi tvtr »p#i i«rn» ubtamvd turn 
Naval and Narinr Corpa airtirlda Thr rraulting cortli* 
tirnla of privrahi 1 ity, It, wrrr niaparrd with «oar of thr 
phyaual proprrlir» ut thr atphalttt (onirrlr in an rtfort 
to    lind    corrrlations    rrlalrd    to    agini    uf    thr   »atriial 

Thr trat rrautl a indit atrd that wtdr var tat lona in thr 
R of aaphatlic ion« rrtr air pirarnt brtwrrn ai rf irlda and 
hrtwrrn tpri isrni taken fro« a trat loiation whiih n ap- 
pruaiaatrly .' It in diaa^ter For asphalt ic tont rrtr pavr- 
•rnla «huh havr hrrn aral tuatrd, thr value uf K is influ- 
emrd by a thin surfaie layer Thr thuluieaa ol the surface 
layer was not detervmed by this invest i|«t ion Nowevei, 
thr rraults tnduatr that the water peraeability lest tan be 
uaed to evaluate the etfetl ivrness of seal r-oata No logi - 
ial correlation was obtained between aean K values and 
durability of thr aaphalt tevent or other phyaitat proper- 
tiea of aaphaltic toairete The properties included Ihoae 
whuh are related to water permeability ol soils and to air 
pertteability  of   aaphaltu   loncrete 

N-10ii 
la-Service Pertormante of Sim Barrier Sysleas on Marine 
Borer Oaaaged Wood Piles - Third Inspection Report, Jul 
1W.   T    Roe.   Alt«SS4.% 

Fivr harr irr systeas f oi »at ine borer'daaaged wood 
bearing piles and one syste« fur tender piles are being 
in-aerviie tested «t San Diego The results of a third 
diver   inspection are   reported 

N-101b 
Expensental   Testing   of   Several   Methods   of   Detecting Buried 
Mines   Using   U  ffiV  Neutrons.   Jul   1969,   J    H.   Chap«an,  T    K 
Tree, AMS79BU 

Three aethods of detecting buried non*aetallic sines 
using neutron-induced reactions were expertBentalty tested. 
The first aethud, detecting voids in silicon, wak shown tu 
be unfeasible if the aine is covered by 6 in. or aore ot 
earth. This is due to the fait that the high activation ol 
silicon very near the surface will hi<te the radiation froa 
silicon deeper in the earth. If the aine is covered by 
3 in. or less of earth, it can be detected by this aethod. 
However, thr ratr of detection would be very slow. The 
second aethod, detecting Obi KEV gasna rays produced by the 
N1MN,^N)N1.1 reactions, was shown to be unfeasible due to 
the aasking by highlv activated silicon. The third awthod, 
delecting proapt and inelastic scattering gaaaa rays froa 
nitrogen, is unfeasible due to the aassive shielding re- 
quired to reduce the gaaaa rays produced by neutrons in or 
around  the detecting crystal. 

H-1037 
Corrosion  of  DSRV Mairnals   in  Sea Water  -  Six Months Expo- 
sure.  Jul  1969,  F.  N.   Reinhart.  ADRSMJSl 

In order to provide inforaation needed about specifir 
corrosion probleaa involved with the design of the DSRV, a 
sea water exposure prograa was initiated to deteraine (1) 
the galvanic and crevice corrosion on selected coabmations 
of alloys, and (2) the efficacy of sealing coapounds, paint 
aysteaa and sacrificial anodes as protect ive Measures 
Titaniua alloy 6A1-6V and A-2S6 stainless steel fastened to 
anodised and painted 6061-T6 aluainua alloy caused the 
aluamua alloy to corrode galvarmally at areas of paint 
failure. Sacrificial anodes protected aluairiss alloys and 
Type 321  stainless steel   fro« corroding- 

N-10 1« 
An Expenaeutal Evaluation of a New Apprrsch to Concrete 
Overlay Design lor Flesible Paveaenta. Jul 1969. J. P 
Nielsen,  ff    G    Ratuna,  AD8*i6136L 

This report is concerned with the design of concrete 
overlays lur flexible pavraenla The conventional Uestei- 
gaard analysia lor the design of concrete overlays is 
rrvirwed and its weaknesses are enuaersted. A review ot 
layeird theory indicated that an elastic layered solid 
approach to overlay design would predict an overlay thick- 
ness thinner than that suggested by Westergaard and, thus, 
it offers a dollar savings in construction costs without a 
loss in rated load capacity A lield test section consist- 
ing ut ovrrlayi ol ditlerenl thickneaara was constructed and 
load tealed to evaluate the appropriateness ot the new 
theurei leal approach and also to verify the assuawd f ai lure 
irttenun The results of thr tests indicate that the 
theorrtica1 approach advanced herein tor concrete over lay 
design is juslifird The initial tension cracks occurred at 
the stiam levrls expected and. thus, their appearance 
trndrd to verity the assumption of the failure aode The 
rlraruts of a formal drsign procedure tor concrete overlay 
for flexible pavements ate presented as well as suggestions 
tor   additional   items of   research 

N-10J9 
Beach Materials Handling. Sap 1969. R. W Julian. ADB60411L 

This report copaiders the application ot the large 
pallet concept to advanced landing craft oferations at the 
surf/beach interface. A large pallet a lie is selected, 
vanoua methods for off-loading the pallet are analysed, and 
thr optimal unloading rate is studied. The results indicate 
a large pallet Sx9 It in area, carrying tour standard 
pallets, is aMst desirable The best equipment for handliag 
this pallet is a rough terrain torklift. An internal booa 
on  the   landing craft   is  not   recoamended. 

N-1040 
Performance of Epoxy Coalings on Water Tank Interiors  -  Part 
Ml  -Condition   After   3-1/2   Yeara.   Jul   1969,   R.  W.   Dnsko, 
ADSW497L 

The interiors of four epoxy-coated and one vinyl-coated 
water storage tank were inspected 3-1/2 years after applica- 
tion of the epoxy coatings All proprietary coating systems 
had »om* degree of blistering, but all were providing satis- 
factory service. Most of the obr^rved deterioration 
appeared to be due to either inproper coating application or 
over-cathodic protection. The condition of the Plasite 7133 
coating systea was noticeably better than that of the other 
test coating systeas Also described were deterioration and 
repair problems associated with a bolted steel water storage 
tank. 

N-10«. 
The   Eft»   t   of   Coatings   snd   Surfaces   on  Dropwise  Condensa- 
tion,  Jul   1969. S.  C.   Carg»  AD691394 

A literature survey of the published information on the 
effect of coatinga and surfaces on dropwise condensation has 
been carried out. The survey has shown that research to 
date in promoting dropwise condensation has been limited 
moatly to small scale laboratory expenaents. There appears 
to be a serious lack of data on aethods of application ot 
various dropwise promoters, useful life of promoters, effec- 
tive concentration, and frequency of promoter renewal. This 
lack of information is highlighted by the total absence of 
dropwise condensation aa a factor in design of condenssrs in 
industry. Recoamendations are auide to initiate an esperi- 
aental prograa to evaluate the effects of vibrating the 
condenser surface upon dropwtse condensation and the coeffi- 
cients of heat transfer. 

' 
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I 
»•10*1 
lono.u.n   of   Ire«  ■■  0 W  MtCI   ■ *  Rolatta«  Ditk  Il»itra4f 
Slittfy.   )ul   H».    H    A    Poft«,  *Dt}H7«L 

TW cotroiioa of itoa ••• Hudird m 0 ) aulat ludiua 
vklond* lolutiop by the IOKIIOI ti>t Kchaiqu« Liaitini 
Jittuaum lunrnli IMC* ••••uirj 10 III t (»(•■-••lur*tt<l, 
*ir-t«turtt*<l, tud a«yt«a->«tuittrd »olutioat «t ratttiao«! 
•pM4> O( 0, 100, 400. «00, 1»00 »nd 2%00 urn Carcoiton 
pol»«li«li «ad luiiotton r«t«i ii lb« corrutioa pot*oti«l 
«•r*    «Uo    d^trramrd Tk*    abt*rv*4    l>a>tiB(    dtltutiaB 
curr««t> tkowid |"od »ttrrmrai with UaitiBf diffutioa 
currcat« calcaUtad froa tk* L*vick ilwoiy for tb* rot<liD| 
ditk «Urtroda Viiuird coiruaioa rates (curraatt) aar* 
louad to b* tovac tbaa tk* liaitini diduiion cucraat, lAirb 
II oapUiaad on tba boots of o cotrooioa product Ilia oa tb* 
aucfoc* ol   tbo oloctroda 

I-104J 
Ftold   study   at   FoaciBf   Itatarials ia   o   NortBa-Ataoipharu 
Kavtroaaaat   -Kasults   ol    12   Nootbs ul   Ataospkanc   tiposucr 
sad   *  Sooths   a(   Solt   Sproy  Toots, Aug   l«b«.   t    S    Notsui, 
MMMI 

Tbirtoaa dliloroot conosioa-raoistoBt rbsio-Uak 
toaciai systtao «ara taatallad ot IICKL to rvoluatr thru 
porfonooco ia s aortacotaoopfcanc aaairoaaaot Thasr 
intludrd aotolltc, plootic-rootad »4 alloy mro loncioi 
Th* tast IOBCOS «ara taapactcd parlodlcally oad ovsluotrd 
(or parloraoBca duriB( aad up to 12 aoatba of «•posur« 
Soaplas of tb* soaa fvnriBg aatanals w*r* also oubjectod to 
th* sslt sprsy (fog) t»st to d«t«raiB* if * rorrolsttoo 
ousts b*tit**B tb* r*sults of lb* orc*l*ratad laboratory 
tast aad fi*ld p*rfar«aac* Natorisl, labor sod totsl 
iBstallatioa costs sr* slso prfsaottd 

N-10AA 
Protoctloa of FlaatkB| Poatooos Froa Corrosioa ■ Psrt 111 - 
Coaditio* of Tost Floats Aftar Thraa Yaara, Aug 1«»«, K W. 
Dnsko, AMSM30L 

A tast pregraoi kad b**B laitiatad to rvduc* tb* aaiot*- 
BOBC* costs sosociatod with st**l poatooa caaal floats 
Thr** tao-coat protactiv* coattag systaaa bad bt*B applisd 
to poatooBS oa racb of tkr** tast floats. Oar test float 
«as cstbodirally protactod «ttb nac «nodes, another mh 
aluaiaua soodei. sad th* tkird «itbout catkodtc protactioo 
»as designed to serve a* a coatrol. Two of tk* three last 
floats «ara loat during tk* past yaor, aad so the third is 
no« kept to a sacura «re« All three protoctiv* coatiag 
systeas sra pertoraing well, aad tb* uadcrwatar portioas of 
pontoons continue to receive full catkodtc protectioa froa 
nac «nodes 

M-1MS 
Catkodic Protection ol Hoariog luoys «nJ Ckaia - Part V - 
CoBtinued Studies With Cablas Providing Continuity. Aug 
IMt, «. W.  Drtako, A06930*7 

An investigst ion «as continued into tk* Citkodic pro- 
tection of fleet aooriogs, both tb* underwater portion of 
tba buoy aad tb* ground tackle Sacrificial nnc anodes 
used oa tb* ground tackl* were specially cast oa steel chain 
links so that they becaae aa Integra I part of th* ground 
tackl*. Tk* tight riser chain secured to tk* peg-top buoy 
had th* required electrical continuity between chain links 
to perait th* do* of current, but it «as necesssry to uae a 
ateel cable woven through tk* links of each of th* ground 
logs aad periodically Joiafd to thea to laparl coaplete 
rootinuily between links Tk* catbodic protect IOI. systea 
«aa shown to tapsrt coaplete protectioa froa corrosioa to 
both th* underwater portion of th* buoy aad to tb* ground 
legs, whether tk* letter were oa either a sandy or a auddy 
kottoa. It is eatiaated that this systea can p-ovide such 
protectioa for a total of at  least  five years 

N-104« 
Foitraa Coayutatiaa of Ike Res^oase of «a Kletlncal lilter 
to aa Arbitrary Input, Aug 1«*4, 0 1 Chsllee, R D. 
teaaiag.  N    D    Nitchcotk.  AD6«*«S3 

Tkis repoit preseats a Fortran IV coapuiei prograa lor 
calculating the response of «n electiical titter to an 
arbitrary laput, e g , a Iraasient The progrea utilises 
the feat Fourier Iraaafora, «hick is s tiae-s«viog luaputa- 
tioaal techai^ue lor trsostoraiag a tiae function to a 
tre^uaacy fuactioo (or vic*-v*rss) by aeaos ol the discrete 
Fourier iraaafora Dataits are given on the procedure toi 
sett lag up the cscd decks, wkich «re used to feed in data on 
the input wavetora and the circuit paraaeters ot the lilter 
tisaple« ai* givea, lacluding the case ol s hypotbelical 
power-line   filler driven by e  trisagulsr pulse 

11-10*7 
Ron-Lethal    Cuotrol   of    Ricd   Pests,    Aug    1464,   H    P.    Viad, 
ADb4402« 

In sa investigstloo conducted st NCEL. chloroaceto- 
pheoon*, coaaonly known as teat g«s, was evalusted aa a 
non-lethal agent to prevent aanne birds froa roosting snd 
depositing their droppings on aooung buoys. Hosts, piers, 
snd other waterfront structures A literature review dis- 
closed that chlorosielopheoone is « relelively mespensive 
«as-like lachryaator aeltiag at s« C and boiling si 245 C 
It diaaolvea readily in organic solvents but is slaost 
insoluble in wsler Hence it csn readily be applied «s a 
surlsce lila which will not resdily evsporate or wash away 
Nasonite panels S sq ft in ares were costed with chloro- 
scetopkeBoae snd plsced on the rsilmg of « dock reserved 
for     tasting     purposes Coatrol     panels      tree     ol      the 
Ischrymator coating also were plsced on the rsiling. At 
first the birds soldo« roosted on any ot the penels. Rread 
scrape were 'hen placed on the panels snd soon alter ae« 
gulls hecsae regular visitors even to the lachryaator-coated 
panel» la aiailsr tests coaducled in s tield liei|uented by 
sparrowa and pigeons, hen «cratch and bird seed were used as 
bail. The birds led with equal vigor froa untreated and 
lachrymator-trested panel« 

N-104« 
1464    Inspection   of   Eapenaental   Naiine   Piling,   Sep   I4b9, 
R.  Hochaan,  AWf * (St* 

The 173 piles st Pearl Harbor, Hawaii, and the 54 piles 
at Coco Solo. Canal Zone, were inspected during the weeks ot 
10 Feh and 3 Nar 1464. reapectively. Two of the 70/30 
creoaote-coal tar cooperative piles at Pearl Harbor showed 
initial liaoona attack after 6 years. Half ot those on 
Coco Solo showed light to aoderste daaage in the ssae period 
of t lae Hone ot the double-treated piles were sttacked at 
Pearl Harbor, whereas four of the 12 double-treated piles 
containing CCA (ckroaated copper arsemte) were sttacked at 
Coco boio. Rone if the double-treated piles rontsining ACA 
Isinmacal toppei arsemte) were sttacked st either loca- 
tion. Tk* Hi'F.L-litsted pile« containing creosote solutions, 
inorganic treataents and double treataents show no signs of 
borer attack. Twenty-two of the 7R piles treated with 
lyleae solutions or coakiBations of toaic cheaicals have 
shown *ith*r slight liaaona attack, abortive aartesia 
attack or both 

R-1049 
First Annual Report of In Situ Test and Evaluation of a 
Reiotorced Plastic Float and Brow • Fleet Landing, San 
Dtego,  Oct  196«, J.  A.  Drelichara. AM61626L 

After I year of m-aitu test and evaluation, a proto- 
type fiberglass reinforced plastic larding float and brow 
have prrtoraed aatisfactonly. Th* float and brow of a 
uniqu* glass-wiapped foaa plank construction n located at 
the Fleet Landing Haval Station. San Di*go. California. 
Daaag* to th* installation has hern confined to the tender- 
ing systea and can "" considered noraal «ear for the 160.000 
docking*. 
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Fowrr l.iiu- laprdantr Urtrrainjt ton Using the Ihrer Volt- 
Nrtrr HMMfMMt Hrlliod, Aug 1469, H. A. Utittar, HboiW m 

Onr o( thr problrafc «sHoi-iatrd with power line filler 
■ peci 1 KatIOIIH is j.tr.|ujif knowledge ol the source inpedsnce 
into which the filter should he designed. In order tu 
establish sn svrrage lapedaiue with high and low bounds, a 
nuisber of aessureMenls have been sade st various Navy in- 
stallations. Results at present indicate that the lapedance 
Magnitude extreavs lie between 0.47 and 4.7 ohas at a 4 kHz 
and 4.8 and 68 ohas at 100 kHz. These values are baaed on 
data taken at IS locations at 33 diacretr frequencies with a 
9bX confidence that 12% of arasured values he within these 
extreaes. The procedure that was used to delert»'.ne source 
tapedances utilizes an adaptation of the three voltage 
aelhod. A known lapedance is placed in series with the 
desired lapedance and a aeasurea^nt voltage, is tuned to the 
test frequency of interest. The aagmtude of the lapedance 
la found by coapanaun of the voltagea across the known and 
unknown lapedances. Phase inforaation is obtained by con- 
struction of a vector diagraa aade up uf the voltages tnc.t- 
sured across the known and unknown tapedances and the aea- 
aureaent  voltage. 

N-10il 
Investigation    of    an    Insulating    Material    for    Deep   Ucean 
H.uitat Enviroiuwnla,  Sep 1969,  S.  C.  Garg,  AD694466 

For aissions requiring saturation divej at depths 
exceeding 300 ft, a wara and coafortable environaent of a 
habitat is necessary froa which divers can aake aany excur- 
aions of limited durations in tiae. Effective theraal 
insulation of such a habitat is necessary to reduce the 
heating power requireaents. In the first of a series of 
test prograas reported here, expected habitat conditions for 
dives at an ocean depth of 600 ft were siaulated in a pres- 
sure chaaber. The test prograa consisted of d, teraining the 
effectiveness of 2-in.-thick reconstituted cork hosrd for 
habitat maulation in an environaent of 300 psi heliua at 
90°K and /ill relative huaidity. It was found that at a 
coapression-decoapression rate of 2.5 psi/ain, the recon- 
stituted cork board was ineffective as a theraal insulation. 
Based upon these results, recoamendations are aade to extend 
the investigation to include other insulating and moisture 
laperaeable aatenals, and to extend the test prograa to 
include deeper diving conditions. 

N-i052 
Hydrodynamic Response  of  Aaau   Causeway   in Surf Zone - VLAP, 
Jan  1970, J.  A.  Drrlicharz, AD865367L 

The results of the tests perforaed on the lightweight 
Aaai barge aodels (scale 1-40), in two-diarnsiona] shoaling 
waves tend to indicate that a highly buoyant systea will 
respond to the excitation wave by either equaling or exceed- 
ing it in amplitude under certain conditions. If the barges 
are restrained, these motions tend to produce substantial 
forces against the restraining aedia, thus resulting in 
restricted use as a causeway or floating pier. Baaed on the 
estiaated action of the end barge with respect to aean sea 
level or the actual sea water surface, operations which 
require LST or a ship/barge Bating would be significantly 
restricted if a lightweight, highly buoyant causeway syster 
were to be used. 

N-1053 
Dynamic Line Force and Oscillatory Motion of a Vessel Being 
Winched Down in Ocean - Two Coaputer Solutions, Oct 1969, 
C. L. Liu, J. A. Orelicharz, A0697275 

Two coaputer prograas written in Fortran language have 
been developed, one to estimate the line force response to 
waves of a surface buoy with taut mooring, and the othel to 
estiaate the oscillatory actions of a aubaergeJ vessel 
aoored in an ocean current. A aechanical lapedance approach 
was used to obtain transfer functions of taut buoy mooring 
systems. Nylon rope was found superior to steel wire rope 
for reducing the wave-induced dynaaic line forces in a 
aelected exaaple.  The effect of sub-surface current on the 

aooring tension, buoy equilibriua position and the frequency 
of oscillation were calculated by catenary equations and 
pendulua analogy. The static line force in aooring was 
found to increase greatly with horizontal current increases. 

N-1054 

Twenty Years of Progress in Seawater Desalination at NCEL, 
Sep 1969, A S. Hodgson, AD8S9984L 

This report contains a history of the seawater desali- 
nation work at NCEL and includes the contributions aade by 
NCEL in the development of equipaent. Background inforaa- 
tion is provided for the developaent of the latest Heco 
Vapor Coapression Distillation Unit which incorporates 
several new design features suggested by NCEL. 

N-1055  Cancelled 

N-10S6 

Fluidic Devicea for Mixing Two Fluids - Feasibility Study, 
Sep 1969, D. Pal, AD86I027L 

The current state-of-the-art in fluidic devices having 
no aechanical moving parts that have potential applications 
fur mixing two fluids has been reviewed. This report is 
based on an extensive survey of the published literature and 
inforaation obtained froa coapanies engaged in developaent 
of fluid aaplifiers. The study covers specific areas such 
aa selection of suitable elements, design procedures, sen- 
sors, and transducers, fabrication techniques, and test 
equipaent. Finally, various concepts for aixlng two fluids 
are discussed. It is concluded that the concept of mixing 
fluids through the use of fluidic devices is feasible. 
However, their successful application will require urther 
developaent work. It is recoaaended that an expeilaental 
prograa to develop suitable fluidic eleaents be initiated. 

N-1057  Cancelled 

N-1058 
Airfield Paveaent Evaluation, Royal Thai Navy Station, Ban 
U-Tapao Airfield, Tnailand, Dec 1969, D. J. Laabiotte, H. C. 
Chapaan, AD865104L 

The re-evaluation of the paveaent at the Royal Thai 
Navy Station, Ban U-Tapao Airfield, Thailand, is presented 
with the allowable gross load capacities of all airfield 
paveaents for various aircraft gear configurations. In- 
cluded are a narrative-type paveaent condition survey with a 
defect summary, supplementary photographs, and estimates of 
reaaining runway paveaent life. 

N-1059 
Implosions in Pressure Vessels, Experiaental Results, Feb 
1970, H. M. Kusano, AD702731 

Pressure vessels were subjected to iaplosion-generated 
hydrodynamic pressures/impulses. Tne experiaental results 
indicate the hydrodynamic pressure and the dynaaic response 
of the pressure vessel vary, depending upon (1) model size, 
(2) implosion pressure, and/or (3) distance froa implosion. 
Graphs showing these relationships are presented, laplosion 
preasures up to 19,000-pi.i were obtained. The higher laplo- 
sion pressures occurred in the 20,000-pai pressure vessel 
snd caused daaage to O-rings and mounting facilities inside 
the pressure vessel, and loosened pipe connections froa the 
top cover plug. High-speed motion pictures showed that the 
collapse of air cavities was generally asyaaelric and incon- 
sistent. The critical model sizes for maxiaum pressure drop 
or energy release in pressure vessels were determined. The 
effects of implosion on pressure vessels can be reduced 
greatly by filling the test sphere with water. 

N-106 
) 



t \r\'i    i.t» t Jr     lot     IV11 1 «n.*    iMWitl     l'«»» irl«     I on« 11 tu I I OH     in 

THta     Trthnuat    Not«>    ««•    |tirp«i*tl    loi     tivltt    uar    by 
«ilii«iv    « «««■    tn   |MotUutn|t   pi«* tni,    «ml   tuitni   |toitl«ni1 
.•••riil    ttm«lM*    in   AnlAMtlt«   mi.In    UMMri    t r-a|>ri ai MI rk    «lown 
I«   \\*f        lim«   Ih»   prlAtip«!   lavldii   ai^  «n  tontiol   «n«! 
• m   i f«|'r i al ui#   «lui mg   pi otUu (ion   «n«l   rapoiirtl   tuilAi •   \rm 
pnatuiv   tontiol   loi    I .U\«   loUo«ing |il*ir*pnl,   Ihrsr   BI^|*R 

«i«   «li «I us aril   in   i oniitln «bW   «Irl ai 1        Thr   i r» hm. * I   mloi 
•Mt ion   |M#arntrtl   in   lliia   tlotuatrnl    ta  baard  on  tiflil  rapri t 
•rtu ■  «t   NtNuiilo  Station,   Antaitlwa,   tlitimi  IVrp drrsf*   (^ 

N-IOM 
(hr    Mir.I    ol    iMSMttl    tailoia    in   Hoilmi   Nrat    lianafri 
fct)Mi|«»nl ,   Ott   IIM,   A    S     No.lgion.   M'r^i.Q(.>» 

Ihr   *-!!«•.(    ot    R#OMMIII    taitoia    tn  botlmi  brat   t i ana 
In    baa    brrn   irvirwrtl        Tbr   ta* toi •,    aiu b   aa    tmRt h.    i oil 
buiiillr   gr»H»rt i\ ,    brnila ,   ob*t tut t tont,   wId    ml IUI ion« ,   havr 
all   I't-fn   fonml   to   bavr   «IMM1 rtlrit   on boiling  t>ral   tianaln 
* orlt t« trnl • KMIM i ti al      i ot tr lal lona     air     avat lable      to 
pinltit «MIIV ol I br rllr«ta ol tbrar taitoia, bnl otbna air 
v 11 tital 1 v ignoiril An rapn i«rnt al pi ogi aat n in !««■»«• iiilr.l 
to rvaluatr Ibr rtlr.i-. ol grit»rtiii lailota on botling brat 
t i analn « orl I it irnt a , > itaaarm mg wil b an invrat tgat ion ol 
tttbr   bumllr   |iri|oi«anir   witb   vaitablr   griwrtiii   paiaiitrtria 

N  IMI 
Ntgiil  Hodv   Nraitonar  ol   an  Klaal ii ally ' Hrat i a inril t'y 1 iiuti 11 al 
IVrp    Ot ran     St i tit t tur     to     IVI onal ion        liiiKu r«l     l'iitlr iwat rt 
Sbotlt,     Nov     {***.     H    S       ttribrl.    J    ti      Hawari ,    AlVKMH^Xl 

A  «mihablr   i>««i|Milri   ptogiaat   loi   pirtlttting |>rab   at«rl 
n at lona    aiitl   •akiflHMi   ill aplai r». nt a   ol   t br   at t tit tin r a   bring 
« ona ttlrirtl    baa   brrn   ilrvr Uipril        Tbr    iat|i| n a I ion«   ol    ua tng 
I hr   at ouat it at    »\*y* oiiaat ton   air   raplotrtl,    anil   it    t«   * on- 
* Itnlrd    that    tbr   j»ioi rtlitir   piridt I ■   Ibr   prall   at t r In at ion, 
■ imr   in   all   t aara   ol   iMadual   inlrtral    Ibii   at t rlrt al ion 
ottuia  |«i loi   to  Ihr  ilrvrlo|M»riit   ol   aigmlitanl   viatona   ill ag 
A   irault    la   obtamrtl   lot   «««imMa <li«plai r«N*iit   ol   tbr   attiti 
Imr,   wbtth   in   attar   t aara    IB   an   nppn    boiniil,   bttl    (iti t br t 
«tuily   IB    tiiilitatrtl   to   ilrtnwtnr   tbr  rllrtt   ot   tbr  |inliiiba 
t ion t «uartl  by  tbr  viatoua  iliag 

S   UIM 
Aulirltl     ravrnrnt     Evaluation.    liNNAS    Olatbr,    kanaaa,     Ott 
\*^,   h      *     laiabiotlr,   I     J    Woloifyiiaki ,   Al>llbUIOl 

Tbr rvaltialion of tbr pavratrnt at Ibr I' S Naval An 
Station, Olatbr, banaaa, IB pirarntrtl with tbr alloitablr 
gtoaa loatl tapatittra ot tbr tunwaya, laatvava, AWA |iailting 
aiMona lot ainglr, ilual, ainglr t aiiilna, anil «Uul IM4MI 

wbrrl    aBBrably    atit<all MraullB    ol    Ibr    rvaltialion    aboti 
that rath ol ibr two »aiot iimwya ami, lo a Iraan rat rut , 
t hr •*).>! I a« i way a anil oi iginal pot I latttl t narnt vow t rl r 
potitona ot Pailttng Av^on« I anil J, air bring ovnloatleH by 
thr laign patiol »nsi ttanapoil atitiall lining Ihr atalton 
A viaual tomlition antvry ot Ihr pavrwrnla at Ihr atalton 
abow thai pavrairnl tontttttona i angril 11 o» pool lo good with 
Ihr  avn agr  pavr«rnl   latrtl  aa poot   to  lau 

Splaah-Xonr, Umlnwalri-Tui ing, Kpoitv roaitnga, Ott l^f*, 
N    W    Drtaho,  AIMI^ 10101 

lahotatoiv rt dira vnr tonttittlnl on both viatona 
tiiitlnvatri -tutmg rpoair« iBplaah-fonr t oatpotnitla t, whith 
■Hiat br «ppl tnl by haml, an I butahabl'* uiitlnwatri -t iti mg 
rpogira A pittthaar Bprt it it at ion waa pirpainl loi aplaab 
aonr i oaipoun.U Ihrar piodutta grnrially tmr writ at w«tn 
tr«|trialuir abovr b0*i\ but irqunr »vtlit ual ion and ot 
pirhraling ot to«pounila toi ti.t*'*; at tr«l|tn aluira a|«pir 
t tahly   brio«   M>*f Pirarnlly   avatlibtr    undnwatn-i m nig 
btuahablr rpoatra do not havr all Ihr drattrd applit «I ion 
and UM mg piopnt ira and, Ihua, nrrd Intthn i«i|iiov<Miirnl 
brtotr ihry tan br rttrtttvrly ttliliard by NAVfAi" lirld 
at t it ii ir« 

LOU 

tat i I 11 \ , rnvi i oiMarnt a I l at | m a , ami drgtrr ol utagr , IMII 

1 hr rva lual ton at tidy »hovrd I hat I br I'll t a (Iran «ai btnr 
«i t h hm It m vat titM ayal r« t a I hr aioat drai i ablr a bor 
t Iraiung drvitr lot notaial tiaagr It ia t n oaaarndrit tbal an 
appiopi i air ahor t I rann ittat al I at ion br I ir Id Iratrd I o 
drt natnr    it«   r I In I i vrnraa    ir lal ivr    I o   Navy   i ripn traM-nl * 

N  10^^ 

A Study ol t'own I tnr I t Un King mg Filln Nodi I it al ion 
to Nrdtur Ningtng and lV\rlo|M»rnl ol a ToilaMr I'okn Imr 
rular t.riinaloi. IVi l'»«-". 0 I tballrr, I N hrtalnt. 
D    b    t laik, HilOOtSI 

I In - In bnii a I Not r pi r ami a a ilrat t tpl ion o| i hr 
drvr I .I'«, ni ol a naia II, poi I ablr taipii I Rf grnrt al oi lot 
indtuing a laat ititing and ahoi t dui al ion vollagr (lular M 
an Al' pown ayalrai Ihr I broi y ol opri at ion t a givrn a long 
wil h i .■■n' I .-t .■ i 111 iti l diagi aaia and t ona11 nt I ion drl at I a 
t »pri latrnt at trat irault a obt amnl k 11 b i oamn t t al ly avail 
ablr Al povn Itllna air iiiiludnl and vai lotta applitationa 
ol I br drvit r air di at uaanl Mr ana ot daa^mit pottn I 111 ri 
i inging air invrat igal nl and irault a pi rarul nl aI'Mig ti it b 
ir> uNaarndal ion« lot taipiovrd Al pown liltn dratgn lot 
appl it a I i ona tihnr t aolal ion 11 .■* pnl nr I \pr povri vt^l I agr 
flhulul at i ona   i a   dr» 11 ablr 

N*IMf 
Shiway   loi   t -I \0 AIM tall   al 
I'K-1'.   H     A     rAigr,   AIH>*J4l\N 

I'11*. i SI al ion. Ant ai i t 
I a land wrat ol Ibr Ant ai11 u 
ml 11 r I y by i > r bi rakn a and 
KiWMiri A    i apabi lily    toi 
araaon,   taipi ovr  I br  itiivrarnl 
nrl,   and   ptovidr   lot   »atrincni 
pi rarnla    thr    traa|N|Iily   ot 
rijutpprd    t    I ■>'     alitiatt     >*)*. 
■ai Ira    11 tvat   I hr    a I at ton ll 
■ ant r In hntipirN ttacd tn (rb 
ailr and aalr at t raa toiitr 
ronr briwrrn Ihta attr and Ta 
tiatlnl    laiitrta ii     Ihr 
Irthnital Nolr air (ollttiril, 
r t l*i i Mai ton air aalr loi 
t out Itidrd t hat aioat Tn diaoitl 
br uard loi alii riptipprd t I 
larrt I hr an and giound >. 
aitibnl   in   llita   Hotv   toi   attiti 

Pa liar i   St a I ton ,   Anlan 11 p.-, 

it a.   whith   i»   loiatrd on Anvrt^ 
pmiiiaul a ,    baa   brrn   »uppoi t rd 

i4tgo   ahtpk   dmtng   Ihr   auatial 
a i t     attppoi I     would    Ml )'nd     I hi a 

ol   ranrnlial   tat go   anil priMoo 
\   nuppoii Vbia   Inbnual   Noir 
r«t abl i ibing   a   altiwav   loi    ahi 
Ibr   Mail     Itr    I'irdaitMil    about     I 

al ao drat i ibra I hr in onu.* t » 
maty I'Jo» to lotalr III* «Inttax 

I hi ottgit I br atat ginal « trva«ar 
lam Slat ion lot I ion >apaiit> 
pioirdutra «n l-'.lh tn iht» 
Ihr Mkiwav and aitraa loulr al 
opnal tonal    Mf ll    |g    alao 
glaiin*    in   polai    irgiona   tan 

10   attiiatl     l-indtngH   ahm   I hr\ 
rt iititai atatii r     t Oijin t r«rill a     dr 

t atidtug« 

N   I Ob* 
lu riatr Applitalton ot Ttolrtlivr loattnga lo Shrrl Slrrl 
I'tling. IVi IHti C \ biouillrtlr. N W huaho, AINIbAll.'M 

In pi ai r appl ual ion, i ui mg, and bond tng ol tart al wrd 
and ialalyrrd toatinga lo aamlblaatrd abrrl atrrl pi I mg 
abovr Ml W * a a t onnd to br t)ii 11 r t r a a i b 1 r On I v pa 11 t a I 
aiittraa wa« oblainrd dm mg lirld applitalion ol loatmgH 
undnwatn lo m platr abrrt alrrl piling Noir putatiatng 
loatinga and applitalton piotrdmra air undri invt at t gal too 
toi   tutuir   Iirtd   11 lala 

N   li^*» 
Ihr Mini ot Syatr« ratanirlna on Ihr ItallWM Hithhlr DtMl' 
rlrt in Saluiatrtl Nut Iralr I'ool Hoi I mg ol I upttd*, IVt 
l^t^i,   S    l'    liaig,   AlHittls;» 

A   am vrv   ol   I hr   pub 11 ahrd   I it ri al ui r 
out    to    drlriMinr   Ihr   rttrtla   ot    ayalr«   pn.flwri...   ,-.. 
«tviautat    dianrln      in    aatmatnl    ntit Iralr    pool    boil tng    ol 

brrn 
rln K 

ai i irtl 
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liquiJ» Uli- »utvry HAB »hi'wu thr »yilra ptriikui^ 4n\l IKr 
• urt«i'r Irnaiuu tu hr thr two aott iM|iutt«i)t i>ji4«rtriN upon 
which tin- MKi»uji hubblr Ji^Brtn ilrprutU Although v«i IUU» 

othn »yitra |>«ruwteti haw ilM hrni tounü to aflril thr 
■««mo» bubblr diMetri, II li*» not brrn potitblr to iilrdlit 
thr rtlnt ol thmr |i4r«artrti rlthn t|U«l it ftt ivr ly ui 
quant it altvrly due to * srt lou» l«ik ot ■y»trli«tti rBpni- 
■rntal il«t« An «nalytiial rH|>ir»Bion ban brrn iiiopoanl 
which can br uard to cunvrrt Ihr •raauml ■amanua bubblr 
diaartrra lio« nanow, Mat hrating turlatra into rquivalrnt 
■amaua bubblr dtavrtrra tio« a latgr Hat hrating auilatr, 
lot taara whnr thr bubblr diaartci rairrda thr wl%l:b ol thr 
hrating aullatr Hrt oaHrndat it>na air Mdr to mitlatr an 
rKprriarntal progiaa t<i ayalraiat ual ly drtri«inr thr rtlnta 
ol   vaiioua  ayatr« paraBrtrr«  on thr aaaiMu« bubblr  diaairtri , 

N-iuro 
Fire    Protrttton   toi    Advaiurd   Raara,    Un     lib«,    T    T.    Fu. 
MMMtS 

A ktu.lv was aadr ot Ihr tirr protntion ioiurpta ault- 
ablr tor uar on thr 40ilU0-lt Butlrr-typr advantrd baar 
warrhouar buildings lor thr aablrnt traprraluir rangr ot 
-bS*F to UO'F II waa com ludrd that aulosatlc drtrctmll 
and rat inguiaharnt ayatma ahuuld br piovtdrd, but thr 
draigna mat br baard on thr Itiat aid pnnclplr «hnrby thr 
tire ta hnoclird down dui mg Ihr incipirnt titage with a 
bacli'up lour uard to coaplrtr Ihr firr eat .ml ion. To 
cover thr widr aabirnt tra^eratuir lange, it waa nccraaary 
to divide auch auto«Mlic avateaa into thirr aubayatraia - 
drlrction, ratinction, and auiiltanea. lomaation and 
radiation detectura are ircttvwnded toi Ihr drtect ion aub- 
ayale«. High eapauaion toa« and all purpoae diy che»iiala 
are lecoaaended lor the rNtimtion aubayateai. The aumliaiy 
aubayateaa will conaiat ol lleaa auch aa a detector-actuated 
opening loi loaa genrration and dtop curtatna loi warrhouar 
partitioning. Frrloraancr rvaluatiun ol Ihr propoard aub* 
ayateaia mat br aade in ordei to coae to apecitic reco«- 
•endationa. Shock teata were conducted to determne the 
aurvivabi1ity ol the Iragile conponenta lor the candidate 
detection aubayatea. Two deteclora were lound aatiatactory 
alter    being   ahoik-leated    in   accordance   with   NIL-STU-MOA 

N-1071 
Protective Prupeitiea ot Coatings aa Neaaured by Dew-Cycle 
Accelerated Wralhrnng, Jan Ifo, P. J. Hrarat, ADHbbbSri. 

With a nrw art ol teat conditiona in an accelerated 
weathering Mchine, it waa puaaible to deteiamr protrctive 
propertiea ol coalmga under conditiona ol cycling light, 
heal, and huaiidity and in a aalty riiviroiment Thia aalt- 
dew-cycle teat coabmea the rnviroiuaent ol ihr dew-cycle 
weather-oaeter and ol the undrrruat trat. The acnbed 
panela are prnodically dipprd in aalt watrr, and increaaed 
rualing, btiatenng, and undercutting at the acnbe la 
thereby obtained 

H-1072 
Seal  Syateaa  in Nydioapacr,  I'hasr  111   -  Fllrcta ol   Long  In» 
Nydroapacr   Kapoaurr   on   Sral   Syatra   Intrgnty,    IH4   Day»   at 
S.IOD    Feet,     Jan    l«70,    J    F      Jenklna,    F    M      Remhart, 
ADSbMbU 

Long term rllecta ol hydroapace on aeala and gaakrta 
are under inveat igat ton at NCEL. I'hasr 111 indudea the 
evaluation ol IS aeal ayateas and "> aetallic aeal Hange 
•atertals alter eapoaure to thr aartne enviromaent lor Itt 
day« at « depth ol S.IOO It in thr Pacilic Ocean. No aeal 
lailurea due to Hange corroaton or aeal deterioration were 
noted. Galvanic anodea reduced Hange corroaton. 
Corroaion-reaiatant aetal overlaya prevented Hange corro- 

aton. 

N-IO?» 
Tunnel   Cooling   lor  Byrd  Station,  Anlarrtlc*  -  1464 Progreaa 
Review,  Jan 1470, C.  R    Hoflaan, A07004M 

Byrd Station ia  located in anow tunnela Bore than .'0 It 
below the aurlacr ol  the Antarctic Continental   Ice Cap.     The 

aouaulat ion ot heat luat Iroa the buildmga and other 
lacilities in the tunnels and auMer aurlace an teapera- 
tuies to *i'*Y necraaitatea aupplettentary air cooling to 
aamlain thr U*F draign air teaperature in the tunnela. To 
accoaipliah this, an eapeiiaental cooling ayatea utilmng 
the heat sink repieaented by the aui rounding anow Held waa 
comtiucted by ailitary peraonnel and placed in operation in 
Noveabei 1464 Inal ruaentat lull matalled by NCEL haa con- 
duaivrly deaonatrated the leaaibility ol this ayateia lor 
cooling underanow taapa, but ahowa the need loi greater 
tapacity it the 0*F target ia to be aaintamed. It ia also 
lound thai laptovrd an rahaust ayateaa are rei|uired in Ihr 
i.igh-hrat-aounr tunnrla to prevent heal buildup in winter 
and peiait independriit opnation ol the plenua-cool tng 
systea loi conservation and reatocation ol ita cooling 
capacity NCFL obaerval lona un the Byrd tunnela during the 
auaasei ol DF-b4 are coapaied with other inspectiuna at Byrd 
Station Thear include an teaperature, ventilation, and 
aamtename probleaa in tunnela with and without internal 
heal   sounea. 

N-ltm 
Teal and Fvaluation ol 2,S00 GPD Seawaler Reverse Usaosts 
Unit, Jsn 1470, A. S. Hodgson, D. Pal, MlHbS lull. 

A two-stage aeswater reverse oaaoaia unit has been 
operated on a continuoua baais to detensine the draign 
intrgnty ol the unit and its coaponents, ellective aervtce 
lite ol the aeabranea, and opt laua cleaning and pretreataent 
aethoda. The high operating pressure ot the lirst stage ol 
the unil (1000-UOO pal) coabtned with the corroaive nature 
ol aeawatei reaulled in SMny probleaa. Several lirst stage 
aodulea aullered atructural lallure, and aeabrane lailures 
occurred regularly Corrosion ol lirst stage ausilisry 
coaponents required repaira to be carried out on a continu- 
oua baais alter the lirst lew hundred hours ol operation. 
Thr arcond atagr, opeiating at a lower pressure (600-700 
pst), with less concentrated brine had lewer aodule lail- 
urea, and operation was relstively staple The average 
ellrctive aervice lile of the aeabranea has been deterained 
aa 'SU operating houra, although several Modules were m- 
elleclive alter only a lew houra and othera were servlcesblr 
loi longer peiloda ol tiae. A review ol reverse osaosis 
aeabrane cleaning piocedurea waa carried out and aeveral 
aethous have been Irated. 

N-107S 
An Held Paveaenl Evaluation, USNAS dlenvlew, Illinois, Jsn 
1470, I) .1 Laabiolte, R. B. Brownie, Al)«66626 

Thr rvaluatlon ol the paveaenl at the U.S. Naval Alt 
Station, Clenview, Illinois ia preaented with the allowable 
groas load capacitlea ol the runways, lamwsys, and parking 
apron lor aingle, dual, aingle-tandea, and dual-tandea wheel 
aaaeably aircralt. Results ol the evaluation ahow that both 
active runwaya, both laxtways, and the parking apron are not 
being overloaded by the aircralt using the station. A 
visual condition survey ol the paveaenta at the atation show 
that paveaenl conditiona generally ranged iroa poor to good 
with the average paveaenl rated aa poor to lair. 

N-ia76 
Aulield Paveaenl Kvalualion, USNALf Orange Grove, Texas, 
Jan 1470, I). J. Laabiotte R. B. Brownie, A08664(OL 

The evaluation ol the paveaenl at the U.S. Naval 
Auxiliary Landing Field, Orange Urove, Texas is presented 
with the allowable gross load capacities ol the runwaya, 
taxiwaya, and parking apron lor single, dual, slngle-tsndea, 
and dual-landea wheel aaaeably aircraft. Krsults ol the 
evaluation ahow that both runwaya, all taxiwaya, and the 
parking apron are not being overloaded by aircraft using the 
station. A viaual condition aurvey of the pavements at the 
atation ahow that paveaenl conditiona ranged froa fair to 
excellent with the average paveaenl rated as good to very 
good. 

J 
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I 
»-107? 
A.lh^iivr NydrocollaliJi  Nnirlr.l by NiitoiiopK   Naimr Alg», 
rvb  1«70,  H    P    V.n.l.  AM670t01. 

Th* «dhrsion o( ■iiroivopic Mrtnt »\$tr to ihr w«Ui 
al ••all lonlainrri ol •»< «atvr !>•• br»o iluilirit •« Ni'Kl 
Inlmr.l ipvitra ol MttMU and 111« ol altar mrr anal- 
Vi»4 ami >oa|>arr<l to apaclra ol known bydroi ol lotda Tba 
NCIL atudira tndical* thai ihr gala boldln| algar lo|athar 
tn 111« ar» loopoaad pnaanly ol polyaaccharid* polyarta 
aiatlar to Ihr aaawrad hydroiolloida, t at ■ agrriun and al- 
|IBtc and, but that ih' .lliriini layrr ol aubatanr» Joinini 
algaa to lomtn aurlaiaa la aoatly ptotnn Lib* all 
ptotnna in thrlt nattva atataa, it ta alao a hydrorol loidal 
1*1. (arogmtion that adhaaiva ayataaa ol •arm* loultnt 
orgaaia^a air hydrocolloidal gala tall» a graat daal about 
thatr natura and dalmaat^a tbr Miat logiral araaa in whuh 
to undartaka raaaarrk on aalhoda lo pravrnt attacbaant ol 
loulmg oigantaM 

'I     Act-alaiatad     Rotlo«- 
C.  K       Hollaaii.      T    l. 

N-IO/I 
Ira     Conattuction  -   Invaatigatton 
Fraaaing     TacliBli)uaa,      trb      1970, 
Culbartaon,  AD7027U 

Natboda lor tbickaning and laiprovlng tha atrurtural 
charartanat tea oi natural aaa Ira ara naadad to advama 
polar oparattonal rapabt1 Ittaa. Surlata-ilood and buttoa- 
Iraaaing trthnniuaa ara a^ually afiaclivr lor taproving 
lloattng ic-a ahaata; bowavar, lor conatruvting naar-ahora 
groundad u-a atrut'turaa aucb aa ptara, docka and cauaawaya 
at polar coaatal baaaa, tba atcalaratad bottoa-lraaamg 
tachntqua la a»ra affartlva. Invaat Igat lona on accalaratad 
bottoa-lraaamg ayataaa Including Iiald laata at Point 
■arrow, Alaaka during tha apring ol 19b« ahouad that Iii|uid 
lonvaction ralla hava ancallant potantial lor thtrkaning, 
atablllaing, and anchoring naar-ahora ua atructuraa Calla 
protruding through a natural tea ahaal into aaa watar will 
prnduca lea along tha antira laogtb ol call with tha ica 
production rata dapandant upon tha aaawatar taaparatura, tha 
pravailtng air taaparatura, and tba tbtcknaaa of tha ica 
•aaa around tha call For Miiiaua ica growth, it waa lound 
that tha call ahould ba of aaaiaua alia congruant with 
handling aquipaant and pamtad wbita to raflact aolar radia- 
tion. It waa concludad that additional laboratory and fiald 
trata ahould ba conductad to taprova call parloraanca and 
fiald application. 

11-1079 
Tha Turbulant  Fraa Convaction Flow Abova A Haatad Horliontal 
Circular Plat«,  Nay 1970, T.  T.  Fu, AD70769( 

Tha turbulant fraa convaction of air abova a .'-It 
dtaaatar, baatrd hortaontal platr waa atudiad. Tha aipan- 
aantal and nuaarlcal raaulta ara glvan. 

N-I0t0 
Airfiald  Pavaaant   Ivaluatlon,   IISNAS  lllagavilla,  Ta»a,  Fab 
1970, D. J.  Uabtotta,  R    1.  Irownia, AM69170L 

Tha avaluatton of tha pavaaant at tba U.S. Naval Air 
Station, Ktngavllla, Taiaa, la praaantad with Ihr allowabla 
groat load rapacltlat of tha runwtyt, tatiwaya, and parking 
aprona for tlagla, dual, alngla-tandaa, and dual-tandaa 
whaal attaably aircraft. Raaultt of tha avaluatton tbow 
that all runway«, tatiwaya, and parking aprona ara not baing 
ovarloadad by tha tircrtfl baaad at tha ttitlon. A vltual 
condition aunray of tha pavaaanta at tba atttlon ahow that 
pavaaant condlttona rangad froa poor to vary good with tha 
avaraga pavaaant   ratad aa fair to good. 

N-ioai 
Daap-Ocaan tlodatarloratloB of Natarlala - Sli Nontha at 
6.000 Faat, Apr 1970, J. $.  Nuraoka, AM69)97L 

Thla Not* raporta tha data obttlnad aftar axpoting 
aatalllc and noaatalllc tpaclaana for 6.3 aoatha on tha 
floor of tha Pacific Oratn at t daptb of 6,000 ft (Tatt 
Stta I). Praliainary vtaalnatlon of tba tpaclaana waa aada 
aboard thip, and tha final atanlnatlon, tattt, and analytat 
warr parforaad at NCIL. 

N-10U 
Jaltad-ln  Nai HIP   Amhuit,   Fab   1470,   H    S     Strvaimin,   V    A 
Vanatia,  A0704««l 

Twanty-thiaa lightwaight amhuit lontiatmg ol a 10-11 
by ^-1/^-in. pipa with a artal ionr wrKIrd at ihr tip ami 
wara aaplacad and taatad tn i** It of watar at laMathui bay. 
M -lohn laland, US Virgin lalandt Tha aniboia watr 
jattad into tba coral land biittoa by toning watar Ibiough 
tba pipa and out an apaitura in tba cona. TVo divara gmJad 
tba anchoit into tha iadiarnt uting tba iri ol watar io 
aacavata tba toil banaath tha tona Four ol tha aiithut* 
wara aaplatrd with a taaant aluiry to incraaaa Ihr holding 
powar. II waa lound that tha aapiaiaaanl proiaduraa waia 
■ traight forward and potad no ptoblra» (o Ihr divait How 
avar, tha injaition ol tha taaant tluiry wat vny I ina- 
lonauamg dua to nuaaiout pioblaaa Tha pullout tatultt and 
thaoratical analytit thowad tha (attad amhoia to br lapabla 
ol davrloping .'.mio to 10,000 lb holding lapaiilirt in tha 
•oil at tha tatt Bita Tha holding lap^iity »ay ba m- 
trattad by incraating any ol tha lollowing - am hoi ;ona 
dia^alar lara«), aoplaiaaanl dapth, ioa|i«ition ol tha ovai- 
burdrn aadiarnt, or uaa ol a craant •luny IV»i« indixla 
that tha uaa ol thata lightwaight jatlad-in aiubota aay ba 
ol practital uaa wbair hollo« I ia-downt and light amboragai 
ata  ir>|iiiir.t      Fuilbai  taating   ia  tacoaaandad 

■•INS 
Shock   and  Vibration  Tatting  -   Cunanl   Throiy   and limpitain- 
tiaa,  Nar  1970, N.  A    Uabaraon,  AM674ML 

A raviaw ol lunant ahoi k and vibration tatting taib- 
nology, btta,i upon litaratura ttudy, lonlarancat with tatt- 
ing paraonnal and ahoik and Vibration atpaitt, and thr 
pataonal aapatiaiuat ol tha authot it piatanlad Tha Inb- 
nological Itontiara ol tba taany aaprita ol thock and vibia- 
lion tatting ara outlmrd Thota aiaat ol lataanb whuh 
would at^tt tlgnilli ant ly la|Movr raliabilitv oi ai oninay aia 
indüatad. Tba tapoit ilM indiittat thota piattuaa and 
thaoiira which aia not baaad upon tail and naiattaiily 
involva umrrtaintirt. 

I* MM 
Kainforcad Platlict l.tainataa Panrlt - Pbytual Tattt ol 
Panalt Raaovad Altar tha Fourth Ktpotuia Pariod, Hat 1970, 
K    L.   Aluabaugh,  T    Kor,  AD«67%991. 

Sata ol loalad and uncoatad glatt-iainlonad apoty and 
polyaatar laatnata panalt hava baan rtpotad to Ihr atno- 
apbara at Pott Huanaaa and China Lake, Calitornia, and at 
Kwajalam, Harahall laltndt A lourtb tat hat baan ■aui- 
tainad at NCKL at a control. Raaultt ol phytnal laatt ol 
ptnalt atpoaad at tha thraa Iiald locationa tor pailoda ol 
.16 to 66 nontha and raaultt ol tha aaaa tattt on tontiol 
panala aia rrpoitad. Coaipaiiaont ol tha naan and atandaid 
daviationt ol tha tantila ttiangth, iAiti|irattiva ttiangth, 
flaautal atrangth and llraural audulua ol alatticily ol Iba 
panala ara praaantad. Waathar data lioa tbr thraa axpoauia 
tltaa ara alao praaantad lor tha latt rtpoturr panod. To 
data, polyattar-glatt laninata panalt hava highai latingt 
than apoty-glatt Itainala panalt, tiul panrli grl-coalad 
ratad highar than panalt which MM apiay-coalad Alto 
panala rtpotad at China Laka ratad hlghri than thota atpotad 
at  Kwajalam or Port  Huanaaa 

N-10S% 
Ratponaa   ol   K.H k   Imluaiona   to   An   Rlatl,   .!uii   1970,   R.  .< 
Odallo,  ADR71R10L 

Thraa inatruaantad gramta lockt watr bin ird at I«, .1-, 
tnd 6-ft daptht at lha 7R-ft ranga Iron ground trio in tha 
100-ton AN/FO (anaomiat nitiata-lual oil) tatt conduilrd at 
tha Dafanca Rraaarch Kttabliahaanl Sulliald (DRKS), Ralaton, 
Albatta, Canada on .'It Augutt 1969 Tha latt waa part of a 
atudy to accaat tba vulnarabil ity ol bui lad cablaa to daaaga 
by rock iiiclutiona in toil. Tha objactiva ol Iba tatt wat 
to provtda Iiald data on tba ralattva ditplavaaant dua to 
air Maat batwaan rock mduaiona and tha aurroundmg aoil 
and to coapara thata data with tha raaultt ol availabla 
thaorira.     Raaultt thowad that   Ihr paak turlaca ovarpraatura 

K-lOf 



was SI** p«i and the mix imiun relative diftplateaents ot the 
rocki were 0.40, O.iO, and 0.40 inches at the 2-, 3-, and 
4-11 depths, respectively. The snail relative displaieaent 
nt the t-tt deep rock was caused by suit arching over the 
rock; for the other rocks the theories predicted relative 
displaceaents within 40X ot the aeasured values. These 
t Hidings led to the conclusion that a theory developed by 
L. W. Heller at NCE1, provides, with sunor Modifications, a 
siaple and conservative aethod for predicting relative 
displaceaenta ot rock nulusions near buried cables. Bated 
on this theory, a criterion is recoanended for the thickness 
ot sand and other cushion required to avoid penetrations of 
the cable by rocks in the adjacent field. 

N-10H6 
Airfield Faveaent Kvaluatlon, I'SNAS Guantanaaw Bay, Cuba, 
Apr It/O, I). J. Laartiiotte, K. B. Brownie, A1)869376L 

The evaluation of the paveaent at the U.S. Naval Air 
Station, Guanlanaao Bay, Cuba, is presented with the allow- 
able gross load capacities ot the runways, taxiways and 
parking aprons tor single, dual, single'tandea, and dua 1- 
tandea wheel assenbly aircraft. Results of the evaluation 
of NcCalla Hill Field show that the runway and taxiways are 
not being overloaded by aircraft using the field. The 
6-111.-thick portion of the Portland ceaent concrete parking 
apron is being overloaded by C34l operating at aaxiaun gross 
weight. The evaluation ot Leeward Hoint field shows that 
the runway, taxiways, and Parking Apron 1 are slightly 
overloaded by CI24 and C141 aircraft operating at aaxiaua 
gross weight. Parking Apron 2 is overloaded by aost air- 
craft using the station. A visual survey of the pavements 
at the station show that paveaent conditions at McCalla Hill 
Field range froa very poor to excellent and at Leeward Point 
Fi.'ld froa poor to excellent 

N-IOB; 
Sealab 111 - Divers Isotopic Swiasuit-Heater Systea, Hay 
1970, J. J. Bayles, 0. Taylor, AI)'llH(,8(l 

The Atomic Energy Coanission and the Deep Subaergence 
Systems Project Office included the developaent and evalua- 
tion of an isotopic swiasuit heating systea in the Sealab 
III Program to demonstrate a use of atoaic energy as a 
aethod for providing suppleaental heat to divers. The task 
ot developing a swiasuit heating package was assigned to 
NCEL. The package utilizes A£C furnished plutoniua 238 
capsules tor heating water which is puaped through a closed 
cycle system including a diver's undergaraent fitted with 
closely spaced plastic tubing. The diver wears a wet suit 
over this undergaraent to aid in retaining the heat pro- 
vided. The package or isotope heater shell segment is 
designed to be attached to a aodified Hark VIII aixed gas 
breathing apparatus backpack. The specifications, based 
upon available inforaation at the tiae of initial develop- 
aent stages, did not provide for sufficient isotope to 
produce adequate supplemental heat. However, the final 
design did not aaterially affect the diver's capabilities, 
and the systea was successfully tested with respect to its 
design operational characteristics. 

N-1089 
Airfield  Paveaent  Condition  Survey,  USHCAS  El  Tore, 
California, Apr 1970, D. J. Lamluotte, AD871376L 

The results of a condition survey of the airfield 
pavements at the U.S. Marine Corps Air Station, El Tore, 
California, is presented. The survey established itatisti- 
cally based condition numbers (weighted defect dentities) 
which were direct indicators of the condition of the indi- 
vidual atphaltic concrete and portland cement concrete 
pavement facilities. Additional evaluation efforts included 
photographic coverage of defect types, preparation of the 
construction history of the station, compilation of data on 
current aircraft traffic and aircraft types using the sta- 
tion, performance of runway skid resistance tests, and a 
study ot the requirements for future pavement evaluation 
efforts. 

N-1090 
Thermal Analysis of Above-Cround Liquid Distribution Systeas 
(Utilidors)    for   Polar   Application,   Hay   1970,   C.  K.   Saith, 
AD707695 

In polar regions, service distribution pipes for water, 
sewage, and heating present special problems because they 
cannot be buried in the nuimal manner. One snlutinn to this 
problem is to install an above-ground utilidor, which con- 
sists of a thermally insulated box-like structure through 
which the service lines run. One or more of the service 
lines provides the source of heat necessary to avoid freez- 
ing of all the other lines. This Technical Note presents a 
general analysis and resulting coaputer program suitable for 
prediction of the thermal perfonsaitce of various multi-pipe 
utilidor designs over a wide range of boundary conditions. 
The computed results are shown to compare favorably with 
experimental data for a particular design. The computer 
program is described, and sample calculations sre presented. 

N-1091 
Nuclear Electromagnetic Pulse Protective Measures Applied to 
a Typical Communications Shelter, Apr 1970, H. A. Latltter, 
D. B. Clark, A0707696 

A detailed study of a typical communication facility 
has been made to determine the requirements for the instal- 
lation of nuclesr electromagnetic pulse (NEHP) protection 
measures. Necessary hardening measures have been determined 
on the basis ot a single point failure analysis and the 
assignment of priorities to the various systems and compo- 
nents encountered. Protective measures have been applied to 
power control and signal lines entering and within the 
complex as well as to electrically powered life support 
systems. NEHP hardening techniques and methods have been 
applied to non-electrical shelter penetrations as necessary 
and other applicable areas within the facility such as 
non-strategic lines, grounding systems, snd cable routing. 
Updated protective measures and NEHP hardening design param- 
eters are provided in the Appendix, including new techniques 
of inductively loading long shelter penetrating conductors 
to more effectively remove conducted pulses. 

L> 

N-1088 

Airfield Pavement Condition Survey, USHCALF Camp Pendleton, 
California, Apr 1970, D. J. Lambiotte, AD871S80L 

The results of a condition survey of the airfield 
pavements at the U.S. Harine Corps Auxiliary Landing Field, 
Camp Pendleton, California, is presented. The survey estab- 
lished statistically based condition numbers (weighted 
defect densities) which were direct indicators of the condi- 
tion of the individual asphaltic concrete and Portland 
cement concrete paveisent facilities. Additional evaluation 
efforts included photographic coverage of defect types, 
preparation of the construction history of the station, 
compilation of data on current aircraft traffic and aircraft 
types using the station, performance of runway skid resis- 
tance tests, and study of the requirements for future pave- 
ment evaluation efforts. 

N-1092 
Zinc Rich Organic Coating Systems Exposed to a Harine Atmo- 
sphere, Hay 1970, C. V. Brouillette, AD871I86L 

Zinc rich epoxy. coatings, with and without topcoats, 
were exposed to marine atmospheric environments at 
Kwsjalein, Harsh. I' Islands, Kaneohe Harine Corps Air 
Station, Kaneohe, Hawaii, and Port Hueneme, California, for 
periods up to 3 years. These coatings were found to be 
excellent coatings for protecting steel in marine atmo- 
spheric environments. The alkyd enamel, TT-E-489C, applied 
directly over the zinc-rich epoxy and topcosted with a 
silicone alkyd proved to be the best topcoat system. A 
modified Navy Saran coating containing 5 lb of zinc dust per 
gallon of coating gave excellent protection to steel in 
marine atmospheric environments. 

N-110 
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N-1092S 
Zinc-Rich Or|aaic Co«tiDf Syitrai Eipaied to • fUrin» 
Atmiphnr - Thtrr-Vrjr Cxpoiurc of Zim-Hi.h Stran, Nar 
1971, C.  V.  Brouillctte, AD<t36<2L 

Tbrer-package or two-packagr zincrich «po«y coatiO|i, 
with or without topcoata, and a tinc-fillad aodified Saran 
("> I lb of zinc per gallon), with or without a aodifird 
Saran topcoat, will givt long trra protection to «Irrl in • 
aarina ataoipherir environaent. 

N-1093 
Faaaihility of Plaatic Piling in ihr Narinr Environarnt, Hay 
1970, J. A. Drelicharz, A0«71404L 

Plaatic pilinga arc rconoaically fpaaiblp in aprcific 
problea araaa whrrr the longevity of atandard wooden atruc- 
turet la abort aince plaatic pilei poaieaa a potential 
energy abaorption in exceaa of 10001 of wood of coafiarablr 
aize. Such piling« are within the itate-of-tbe-art provided 
exiating aateriala can witbatand the aarine environarnt 

■■UM 
The Spherical Acrylic Preaaure Hull for Hydroapace 
Application - Part III - Caapariton of Experiaental and 
Analytical Streaa Evaluation! for Prototype MEMO Capaulr, 
Nar 1970, H. Ott.en, AD7099U 

A coapariaon la preaented of reaulta obtained froa 
analytical and experiaeotal atreaa analyiea of the NKMO 
preaaure hull (an acrylic aubaersible with ateel polar 
penetrationa). The general procedure« of the analytical 
inveatigation are reviewed and the aa«uaptiona atated. 
Excellent agreeawnt between the two aet« of reaulta wa« 
obaerved for the acrylic portion of the hull. Due to the 
aevere atructural aiaplification nece«iary in the analytical 
aiaulation of the ateel polar penetration«, diacrepanciea 
were noted in the two aet« of •tre««e« obtained in theae 
region«; general trend« were, however, aiailar. It wa« 
concluded that the acrylic-to-ateel tranaltiona incorporated 
in the prototype deaign provide an optiaua tranafer of load 
without inducing a concentration of atreaaea. 

N-1095 
Airfield Paveaent Condition Survey, USNAS Brunawick, Maine, 
Nay 1970, D. J. Uabiotte, AD871fc44L 

The reaulta of a condition aurvey of the airfield 
paveaenta at the U.S. Naval Air Station, Brunawick, Maine, 
are preaented. The «urvey e«tabli«hed atatiatically baaed 
condition nuabera (weighted defect denaitie«) which were 
direct indicatora of the condition of the individual aaphal- 
tic concrete and portland ceaent concrete paveaent facili- 
tiea. Additional evaluation effort« included photographic 
coverage of defect type», preparation of the conatruction 
hiatory of the »tation paveaenta, coapilation of data on 
current aircraft traffic and aircraft type« uiing the ata- 
tion, perfonance of runway akid reaiatance teata, and a 
atudy of the requireaenta for future paveaent evaluation 
efforta. 

N-1096 
Corroaion of DSRV Nateriala in Sea Water - 12 Hontha Natural 
Eapoaure and 98 Cycle» in Preaaure Ve»»el«l Hay 1970, F. H. 
Reinhart, J. F.  Jenkina, ADS71192L 

In order to evaluate »pacific corroaion problea» in- 
volved in the de»ign of the DSRV (Deep Subaergence Reacue 
Veaael), a corroaion teat prograa waa initiated to deter- 
aine: (1) the effect» of galvanic and crevice corroaion on 
»elected coabination« of aetal«, and (2) the efficacy of 
aelected paint coating«, «ealing coapound» and galvanic 
anode» for aitigating corroaion, crevice corroaion and 
galvanic corroaion. Coapoaite »peciaen» repre»ent«tive of 
propoaed DSRV conatruction aaterial« and aethod« were eg- 
po»ed for 370 day» at aean tide level in »ea water and to 
cyclic expoaure to pre»Burized «e» water. Thia report 
preaent» an evaluation of theae coapoaite «peciaen» after 
expoaure. 

N-1097 
Airfield   Paveaent   Condition   Survey,   IISHCAS    (H)   New   Kivrr, 
North   Carolina,   Nay   1970,   1).  J.    Laahioite,    R.   H     Brownie, 
ADB72326L 

The rrault» of a condition »urvpy of thr airlirlil 
paveaent« at the U.S. Hanne Corp« Air Station (Hrl ii upter), 
New River, N.C., il preaented. The survey rstrfhlishrd 
«tat lat ical ly-ba«pd rondition nuaber« (weightrd ilettnt 
denaitie«) which were direct indicatui« of thr condition of 
the individual aiptultir concrete and portland ceaent tun- 
rrete pavracnt facilitir«. Additional evaluation etturtti 
included photographic coverage ut detect typri», prrpardtion 
of thr conatruction hiatory of the «tation, cunpi lat ion of 
data «'ii current aircraft traffic and aircraft types using 
the atation, perforaance ot runway skid rrsistsncr tests, 
and a «tudy of thr requireaenta fur future paveaent evalua- 
tion efforts. 

N-1048 
Test   and Evaluation of  Boiler   and  Water  Heaters,   Jun   1470, 
S.  C.   (iarg, R.  S. Chapler, AUK/lst.t.1. 

A 20-hp Steaaaster holler, a 2100-gph Patterson-Kel ley 
water heater, and a 1300-gph Kite packaged hot water grnrr- 
ator were aubjected to a laboratory test and evaluation 
prograa to establish their perforaance and to evaluate their 
auitability tor Naval use. The teat prograa consisted ot 
continuous teats of each unit for b daya at full load, tests 
at interaittent operation of each unit, and the rtfrct of a 
step load change upon the teaperature of hot water output. 
This report details the tindings ot the test prograa. 
Recoaaendation« are aade to alleviate the prohlea« en- 
countered during the tests. 

N-1099 
Taut   Guideline   for Ocean  Load  Handling Systea,   Experiaental 
Reaulta,  Jun 1970, H. H. Kuiano, C.   L.   Liu, AD7C9b01 

Load suspension tests were conducted in approxiaatrly 
1,000 ft of water to drtrrame thr feasibility of using a 
■ ingle taut guideline systea to lower and position objects 
on the »eafloor. Concrete spheres attached to a synthetic 
1 ine were guided along « taut wire rope to various depths. 
A «pacer bar wa« used to suiiitain constant distance between 
the teat load a.id the guideline and to prevent line en- 
tangleaent. During the test«, dynaaic «tresses in the load 
line and guideline, vertical acceleration of the ship, 
current apeed and direction, load inclination, and load 
rotation about the taut line were aeasurrd. Thr rrsults 
Indicate that a single taut guideline system can he used in 
relatively cala waters to position objects on thr srafloor 
repeatedly around the guideline anchor at a radius equiva- 
lent to thr spacer length. During the testa, entanglrarnt 
brtween the guideline and load line was not encountered. 
Dynaaic stresses in the guided load line were similar to 
those of  the unguldrd system. 

N-1100 
Airfield    Paveaent    Condition   Survey,    USNAS    North    Island, 
California,   Hay    1970,   D.  J.   Laabiotte,   L.  J.    Woloszynski, 
AD871645L 

The results of a condition survey of the airfield 
paveaent» at the U.S. Naval Air Station, North Island, 
Calif., is preaented. The survey e«tablished statistically 
baaed condition nuabera (weighted detrct drnsitirs) which 
werr direct indicator« of the condition of individual as- 
phaltic concrete and portland ceaent concrete paveaent 
farilitie». Additional evalujtion efforts Included photo- 
graphic coverage of defect types, prrparstion of thr con- 
struction history of the station paveaents, coapilation ot 
data on current aircraft traffic and aircraft types using 
the station, pet tormance ot runway skid resistance teats, 
and a study of the requiraents for future pavearnt evalua- 
tion effort». 

N-lll 



N* I I'll 
N«val   Koiim   tapklklMM   ABIAUK   RUU   M.. I   Systf*«   lAAHKS)   - 
l.ightwright   Pipr,  *Uy  l«70# J    J    TrafUlU,  Al'N I'-J "o 

Thf t fijm i f«nni rxi it H to iMprovt thr r M ir mu y of 
logiidi iup|iott s\-.(r«s r«()lt>vr.t ilutiiiK thr «aiihihiouR 
«•■ault «lid lol low-on ««»«tilt 0|>ci«tioiiR Nrw «Jintals 
hr. "(p.- tv 11 i,.r<if, whi.ii, u i'i.-priu ux-U, rould greatly 
ia|Movr  thr oprtAtion^l   rt Iri t ivntm» of   thr  »v*tr« 

Mi i s rrport «lot tiMrnt« thr irvull ■ of an tiivrm i ^^t ion 
•ailr to «Irt r lautr t hr |ioirnt i,«I iM|>i iivr»riit » |>OKB thlr f roa 
thr uir o( lightwnght .iltununiM ot tibnglaitii initfoitrtl 
plastu pipr in thr oOO um hot ttt«-Uxl A.AIU.s Kimlingi of 
It r tnvrht i gat ion uutu *tr i li <( t hr g^fi ,»i ion« 1 ni.t logi it U 
I-1 lib Iran result mg ttom I hr ir^ui i .-•« m toi « ountn wnght ing 
ot «luhoimg ot thr lightwnght pipr will nullity «ny polrn- 
! i ,i I iM|Movrarnt K to hr gainrd fro« itn uir in thr tOi) g|Hi 
hot to«-1 j id  AAHKS 

N-llÜ*' 
Ai 11 ir Kl    r«vr«rnt     lomlit ion   Sui vry ,    t'SNl'AS    ihn i y    Point , 
North t'aiolina,  Nay   1^70,  D,   J    U«hiottr,   APHMOOAl. 

Thr rrault» ot « roiulition survry ot I.Sr airlirld 
p«vr«rntii «t thr U.S. Nannr t'orpi An Station, ihrtiv 
ikolat. N 1"., ii pirirntrit Thr »uivry rit4hl nhrd «tjtis- 
tttallv haiird londition nu«hrii (bnghtrd drlrct drnvittrft) 
whuh wrrr dimt indttatori ol Ihr visii.il condition ot thr 
individual .«sctiiln, (omirtr «nd port land ir«rnl lomrrtr 
airfield pavraH'iit ta^ilitira Additional evaluation rllorta 
nuludrd pht>togi«phii lovnagr ot drtrtt tvpn, pirp«i4lioit 
of t hr i on at i urt ion hutoi v ol t hr lit ion pavrarnt g, urn' 
pilatioti ot data on (unrtit girtrgfl ttaftii and aiuiift 
tvpr» uKing thr itat ion, and « itudy of ihr irtjui tr«M>nt K foi 
tut uir  pjvnaent   rv«luat UMI rt toiti. 

N'1101 
Ai 11 irld Pavnarnt l ondit ion Sutvrv. I'SNAK |] Ont ro, 
i'jlitornia, H*\ 1970, l1 J. laahiottr, I. J WOIOBXVIIKIU , 
AD« r»04 t 

Thr rraultB ot a rondttion »urvry ol thr autirld 
pavr«rntK at thr USNAK Kl Centro, Calif., i« pimrntrd, Thr 
• urvry ntaM I ihrd »t «t lit u all v haird tondit ion niuahr i K 

(wnghlrd drlr^l ilrniiitirs) whuh wnr dtrrrt indicators ot 
the condition ot thr individual a«ph«ltii (.omretr and 
poitland MMNll concrete pavenent tacilitie» Additional 
evaluation ettoits included photographic tovrugr ot drfrct 
' vi'-s. prrpai «t ion ot the « onut tuet ion hmtory ot thr »ta- 
tion, coagulation ot data on lunrnt aiuratt traffic and 
airrratl typen uMng thr station, perfonsance ot runway »kid 
rrsiatancr tratB, m.l a study ot thr iripiuriaenti tor future 
paveaient   evaluation ettorts. 

N-1104 
Airfield    Pavraient    londition   Survey,   USNAS   South   Weyisoulh. 
Naasachuaetts,   Jun  1470,  M.   J    l.aahiotte,  L.  J.  WOIOK/VILSIII , 
ADHMOO«»!. 

The results of a condition survey of thr autirld 
pavnaents at the USNAS Sooth WeyiKnith, Mass., are presented. 
The survey established statistically based condition nunhns 
(wnghtrd drtrct densities) which were dirrct indicators ot 
the condition of the individual asphaltic concrete and 
Portland ie«rnt concrete paveaenl tatilittea. Add itlonal 
c*va luat ion rt tor t s mc ludrd photographu covn agr ot detei t 
types, preparation ot the construction history ol the ata- 
t ion paveiaents, io«pi la t ion ot data on cur lent an era It 
traffic and aircraft types using thr station, perfonaance ot 
runway skid real stance tests, and a study of the require- 
«ents  for  future paveaent   evaluation efforts. 

N-1I0S 
Deep  Ocean   Kxposiirr  ot   /mi-Kich Organic t'oatings  on Steel, 
.Inn I'J/O, C. V    Brouillette, AMT2l94t 

Zinc-nch organu coatings, with and without topcoats, 
were exposed at a oOÜO-11 dept h in t he Paci f ic Ocean lor 
6 sk> duration. Two air-dried unc-iich epoaies. without 
topcoats,   and   one   of   these   with an an-dried epoxy  topcoat. 

blisteiril dunng the b SHI of exposure In contrast xinc- 
rirh catalytically cuied epoxies, with or without calalyti- 
tally mied epoxy or coal-tar epoxy topcoats gave excellent 
pioteition to steel test panels. Also, a zinc-filled «oili- 
fied orange saian gave exiellent protection to st*el panels 
lor t «o in ilrep ocean. flo.lit ir,i white saran topcoata did 
not lapiovr the protection given by the 7iiu-filled «odified 
oiangr  saran 

N-llOb 

Signal Kriovrry Studies of Sol id-Borne Acoustic Kaunations 
(U), Jun N/O. K U Henning, D. L Thaffee, SECRET (not 
available foi  distiibution) 

N-IIO/ 
i'he«uat   iWrilays   foi   Seaflooi   Sediaenta,   Jun  1970.   T    Roe, 
Jr.,  J    I.  Williaas. N.   J    Nigliore. ADB7W11 

Vaiious «atetials and «ethods have been investigated to 
control thr tuibidity caused by the disturbance of seafloor 
sediaents The siethod selected as the «ost pioaiiaing con* 
sists of the lonaat ion ot a plastic til« by extruding over 
the M-.limrin a solut ion ot a water-inaoluble resin and 
plastiiirrts   in a water-soluble  solvent. 

A forswlslion haa been developed, and pilot awdel 
f.|ui pmciii to dispense it has been designed, labticated. and 
is   being evaluated. 

N- IlOH 
Heat of Crystal 1 irat ion as a Neat Source for Divers, Jun 

1970,  f.   J Neaist . AI)«7.U4iL 
The heat ol crystal Iication, which is given off by a 

RK'ltrn cheaual when it solidifies, is a convenient aource 
of heat for divers expoaed to cold water. The «osl proais- 
ing toncep; is a cheaical neat source placed inside of 
wet-sin t ing «alenal. Lithnaa nitrate tnhydrale« which 
cryataMiaea at IOC (ftbF), api^eara to be the beat cheaical 
tot this purpose. Kxper iSN*ntal «ittens containing a 1 .'in 
layei of this «alenal provided 2 hi of protection in ice 
water. 

A cheaiial heat soutce based on the heat of rrystalli- 
ratton is also a potentially practical sir I hod of providing 
eatrigemy heat to divers in peraonnel tranaler capaulea. 
Siu h heat could be provided by chesncala in panels placed on 
the walls ot the habitat or by a cheaical heat aource con- 
tained  in a isnnistei. 

N-110<* 
Kull-Scale    load   Tests   ol    NACV   Annex   Building.   Jun   1970, 
W.  A.   Krenan, K   C    Elslner,  AD87bW4L 

The structural safety of the exist ing NACV Annex 
Building, Ton Son Nhut. Republic of Vietna«, was evaluated 
friHR full-scale load testa The load teats were conducted 
tn ai-rordante with Chapter i ot the AC 1 Building Code 
t 11B-6.U for service live loads of SO and 80 Ib/sq ft 
Seventeen load tests, involving II different patterns of 
umtona load, weie applied to the second and thud lloors of 
two bays. loads were applied by .,*« hydraulic rasis which 
pushed down on „M whittle trees on the floor and reacted 
against M water-l 11 led Navy ponloona aet on the I irst 
floor. lust ruisental ion included deflections at ."' locations 
and at rams in steeUand concrete at 46 local iona. including 
slabs, beaas. girders, coluams. and bar joiats. The load 
teats vhowed that the building is safe under service live 
loads of SO pat 11 steel ahisis are placed on ateel T- 
coliusna. Koi service live loada of BO paf, the building is 
sale if the tiaber bea«s are reatived, caabered. and rehung 
with additional hangers. Bar joista, hung under corridor 
bea«a, carry about 10X ot the bea« toad but are not necet- 
aary tor the lloors to ssfely carry live loads of 100 psf in 
the con idor and HO psf  in other bays. 
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N-IUU 
AlrlktU      rav«#»nl      CoBdiliun      Survey,      USNWL     U«hlgr*D. 
Viiiim«.      luo    If.'O,    D.   J.    Laabiottr,    L     '     Wolussynthi, 
AM73104L 

Th* multB ol * condition turvvy ol ihr «IIIIPN 

pav9«9nti at th* U.S. Naval Wvapona Laboialüty. Dahlgirn. 
Virginia, la piva«nt«tl. Th# aurvay aatabliihed »tat latt- 
catly baa*d condition nuabvii (wnghtvd d^lrct drnut ira) 
vfeich war« direct indicator! ol th* condition ol thr indi- 
vidual aaphaltic concrat» and port land iraanl comrvtf 
pavasant lacilitiaa. Additional avaluation atforti intludad 
photographic covaraga ot dafact typaa, praparation of tha 
conatruction hiatory of the ilation. coagulation ot data on 
currant aircraft traffic and aircraft typaa uamg the ata- 
tion, parforaanca of runway akid laaiatanca taata, and a 
■ tudy of th« ra^uiraawnta fot fuluia pavraant avaluat ion 
afforta 

N-1U1 
Inarrtion  toaa  and fulaa Raapona*  of   Poifar  Lina Filtara,   Jun 
1470. D    L    Chaff*at D.   I.   Clark.  ADMUir 

Thia raport praaanta tha raaulta of tait and evaluation 
of co«Marcially available AC powar filtara, and axaaunaa the 
filter pulae reaponaa in light of iti aaaiuied and cahu 
lated paaa b u«l characlanatica The power line aourcr 
lapedancea encountered in maertion loaa Maaurearnti have 
been «eaaured and aodeled by an etjuivalant circuit. A 
coamally ahielded bench aet-up foi convenient maertion 
loaa «eaaurettent ol power filtara utiliaing the NCKL cunent 
injection probe Method waa deviaed. The inveition loaa ani 
pulae reapouae have been detenained theoretically and coar 
pared with experiBental aeaaureMenta for aoar uni<tue filteia 
deaigned to prevent inductor aaturation The etfecta of 
reaiative daaplog to lapruve a po«(ei lilter'i pulae reaponae 
have been inveat igated. and recoanended daaping teihmquea 
praaented The effect of varying the lotd power factor upon 
the reaiative daa^ed  filter  perfonunce hai been detenained 

N-1112 
Evaluation of Underwater Welding and Cutting K<tuipa»iit 
Available in 1469, Jun 1970. T. L. Culbertaon, W H leard. 
AIM 7 38561 

A aarket and uaera aurvay and coaparative teat a on 
coMiarciaUy available and Navy atandard underwater welding 
and cutting equtpaent were conducted to deterame the aoit 
auitahle preaently available equipaent for Navy underwater 
aalvage operationa. Thia inveat igat ion conftraed that low 
weld ductivtty and the inadequacy of arc-welding equipaent 
prevent, in that order, general acceptance of thia ayatea 
lor underwater conatruction welding- While all of the 
arc-oiygen underwater cutting torchea available in 19M 
needed layroveaent for effective and aafe ut iliaat ion in 
Navy underwater aalvage. the coaparative teati »bowed that 
any of the available production*aodel conaarcial torchea 
would provide a alightly better torch than the preaent Navy 
atandard torch. For laawdiate laproveaent in Navy under- 
water aalvage operationa it la recoaaended that the preaent 
Navy atandard torch be replaced with a conaarcial torch. 
Developaent of an advanced arc-oxygen underwater cutting 
ayatea la  recoaaended for aediua-range  inproveaant. 

N-llU 
The Spherical Acrylic Preaaure Hull for Hydroapace Applica- 
tion. Part II • Evperlaental Streaa Kvaluation of Prototype 
NKNO Capaule. Oct 1970, J D. Stachiw, K. L. Hack. AD71S772 

The prototype 6b-in. dianeter apherical hull of NKNO 
(Naval Ixpenawntal Manned Obaervatory) with 2.5-in. wall 
thickneaa haa been aub^acted to a aeriea of hydroatatic 
teata under aiaulated hydroapace environaent to deterame 
Its atructural integrity. After repeated long tera and 
cyclic teata in th* 220 to 2400-ft depth range, the hull waa 
teated to laploaion at 41S0 ft. The aagnitude of atraina 
•eaaured  on  the  hull  during  cyclic  and   long tera loadinga. 

aa well ai the abort-tna inploaion depth of «ISO ft ntdt- 
tate that the hull aattifie« the 1000 It deaign depth ir- 
quireaent and van be without any (uithei teati nuoipoi atrit 
into any nan*iated ayaleai appioved lot operation in thr 0- 
to 600-It   depth   lange 

N-MU 
Al locat ion   of   Natntenani e   Fund«,   Navy   Kam ly   Hou» mg,    Nov 
1970,   J     A    South,   AD7^6W 

Thia leport ioveia an invaitigation at a^tivity levrl 
of the i auaea of operation and namtename uMJI1 proble«» 
Direct inveatigation in the field »howrd that aajoi \M\ 
probleaa with Navy faatly quarlcn ate ioaahm to all aclivi- 
ttea. but becauae ol ealabtiahrd poluiea, the Kual houaing 
aanagn haa little control MM lavtoia lauaing BMinlenamr 
probleaa A higher leva! »tudy ol lile rycln toata ot 
laaily houung ia irtoaaeiided By a»ing legieanon analy- 
au. thoae fatlora which best awaauir »Vl lequiiraenta weie 
detenained Work »heel» aie di*tived whith i an be uaed lo 
forecaat 0*J1 fund irqui reaenl •, to aake an equitable diatii- 
bution    of    (UJ1    funda,    and   tit*   to   aeaauie    el In t ivene»» 

N-IUS 
In-Service Peiloraance ol Sia Raniet Syatea» on Nat mr 
Voier-Daaaged Wood Pile» - Fourth luapevtion Kepoit. Aug 
1970,   T.   Koe,    M   .   AIM74S7S 

Five    barriei     aycteai»    toi    awi me    botei-daaaged    wood 
bearing    pile»    and   one    »yateai    (oi    lendei    pile»   aie   being 
in-aerviie    teated    at    San   lUrgo 
diver   inapection are  tepottrd 

The   iraulta   ol   a 
"ft 

louit h 

N-1U6 
1970    Inapection    of    Kiipei lawnt at    Narinr    Piling,    Jul    19*70, 
N     Nochaian,   APKM.Vjit 

The M cooperative pile» at Coio Solo, Canal /one, and 
the IIS cooperative and NCKL eapena^ntal pile» at Peai 1 
Harbor, Hawaii, were mapacted during the wrrks ol 9 and 
IS Nar 1970, reaprctwely Alter 7 yr of eapoaute at Coco 
Solo, 9 ol the 12 pile» tieated with i ieo»ote-v oal tai 
»howrd boret attack ol varying degree» ol aeventy ihily 
ainor attack waa noted on .' ot the IS dual-treated pile» 
None ot the coopeiative pile» at Peai1 Haiboi waa attacked 
by borera alter 7 yr but 11 of the 207 NCEl t-Hpei laental 
pi lea ahowed attack by one oi ak'ie aatteaia alter 1-1/2 to 
6 yeaia. Soae were alao attacked by lianona The m^%\ 
■everely attacked pile» were thoae treated with CCA-Typ» N, 
chroaated copper  araenatr,  by a ciHnaeicial  tieater 

N-1117 
(Relational   Teatmg   ol   Cauaeway  Connection  Syateai»   lor   the 
20 Knot   LST,  Aug  1970.  B    R    Kairh.  ADS7«S96l 

The introduction ot the new 20-knot v^'laaa 1170) LST 
into the Fleet required the developaent o. a cauaeway con- 
nection ayateai lor otl-loadmg cargo over the bow taiap TW 
connection ayatea», the abutaent comiettioii and the »tan^- 
off connection, were developed The opeiational teat» ol 
the connection ayateaa with the I'SS NEWPORT. I.ST 1179, are 
detcribed in thia report It wa» li\und that the bow ancboi 
ayatea uaed with the atand-olf connection preaent» handling 
probleaa with eaiating Aa|ihibiou» Cvnutruct ton Battalion 
equipaent . With the original abutiaenl connection, the ahtp 
had difficulty aaneuvenng it» bow into the central V-notch 
of the abutaent tender after naking initial contact with the 
fender. To aid the ahip in poaittoning it» bow, a ahnlitted 
abutaent fender with aide» »loping toward the central notch 
waa conatructed and teated The nodttied lendei pertoraed 
well during teata and t» the likely baat» tot a tutme 
prototype lender deaign The developaient ot an operational 
abutaent   connection   ia   recoawnded 

N-in 



N-IMN 
A 111 ir M liv. •. n i loiiiti t ion Sui vcv , I'SNAS InKooir-, 
t',ilitoinij, Au« 19/0, I> J Uahuinr, I. J Wuloa/viuk i . 
ADM/S 1NN1 

J'■.• iriulln ot 4 i i-n-M t»n kutvry mi Ihr 4ittirli| 
^•VMMttti 4( (he I' S St\.; Ati St^tttMi, Lm»oorr, ('Jill., n 
pirikfiKfil Ihr     IUI vr v     rM JM i nhf.t     kt«li«(ii«lly     b«itr.t 
t oiuli t ion niHihr i » (wr ight«*«! >lrf r>i t ilrn*i( in ) wh i« h vrtt 
dirrtl   indtcitois  »»I   thf  tunilition «if  (he   imtivitlujl   4ftphjl- 
I u i »il( irt r ml poi I i Hi.f t .m. Hi i OIK irtr |>4Vr«tM)t f «• I 1 I - 
t iri ■ AIMI ( (OM I rvjlu^t ion rfloi (» m« lutlrd (>hoi 4>KI i|>h i > 
tovriAgr o| iJrtr« I typ*ft, |ii rpji «t ion ot the < iwisl im t ion 
hmtoiy ot i fi- ^i,iii. n. ,.«['ilui n of \.tt * on iUiirnl 
«IMIJM iiiltit ni.l »i i , i . 11 typt» iiftinjt thr at a I ion, 
(■-• i t .• i • tn. . ol I un^AV skui rVCiltMCt |«tl| «Hit J »t u«lv ol 
thr    irvjut KNMcnl s     loi    lutun-   p4vrarnt    rV4tu4tioi)    rtloitu 

Suivry,       VSHAS 
Uabiottr,     K    H 

Nu MMi, 
Riovnir, 

N-IIJJ 
Ai i I tr lit       I'lvrMrnl       (omlilion 
('«litoini4(     Aus     I4;u,     D.   J. 
AMnSlJUi 

Ihr iPHtillk of 4 i-nndition »urvry of thf* 4it(irM 
^AVMMVti 4t Ihr US. Naval An Station, Niraauir, L'alif., la 
pirarntril Thr aurvry ratabliahr«! «tat tat ical ly haaril 
* muli t ion niHahri k (wnnhtpd Ir t fx t drna itira) whnh wnr 
«Innt tntliiatoti ot thr iomlition ol thr indivulual aaphal- 
tit' tonirrtr .in.I poitlaml t rarnt tumrrtr pavrsirnt lavlli- 
tira. MtltiMtl rvatuation rttorta iiulutlrit photoniaphu 
< ovnaur ot itrtr« ( typn, pirpai at ion ol thr ronat i uct ion 
htalory ot thr italion, . .-^JM 1*1 I.MI O| data on rurrrnt 
ainraft ttattu and aitiialt typra uamn thr atation, 
pritoiiiaiKf o| tunwav ahid iraiatamr trata, and a atudy ot 
thr    trijnt irnrnts    toi    luturr    iiavmsmt    rvaluatton   rlloita 

Ihlltf 
Anlirld Pavrarnt rondition Smvry, VSHM Johnavi I Ir, 
I'riinavlvania. AUR \9?0, I» I LaMhiottr. I I Wo loa/viuk t , 
ADA'S *74L 

Thr i f v.. i i v of 4 t ondi I ion mivry of t h«1 a 111 ir Id 
p4vr«M*nl ■. i ( (hr t SNAf lohnsvi 1 Ir, I'a , m pirarntrd. Thr 
NUI vry rMt JM mhrd kl 4t i »| 11 a I I v !■ i■■■■.( » ondi I ion miaitiri s 
twr i ithl rd dff «■* t dm» 11 ir\ ) whu h wir* di i r. I md 11 4toi a ot 
thr | ondi t ton ot t hr i ndi vidnal 4sph4 I til i om irtr anil 
poi t1 and * rawnl comrrtr p4vrMrnt tat 1111irt Add11lonaI 
rv4 I ii4t t on r t f oi t >. tin ludr>l photOKi aphu i ovi 4|tr ot dr tn t 
tvprf>. pirp4i4tion of Ihr t oiul i m t ton htaloiy ol thr »14- 
Iton. i ««pi Ut ion ot data on iinirnt ilrCMfl traffic and 
at M i at t I yprs us mit t hr si at ion, pn lowWCt of i unw4V Nkid 
irat!tl4n(r Imlii. 4iid 4 nl ndy of thr i r.ju 11 rairnl ■ foi f ul m r 
(MvraH'nl    rV4 lii.il ion   r t foi 1 ü 

Anlirld   ravrarnl   rondition   Sutvry,    USNAAS   Kallon,   Nrvada. 
An«  I*f7U    U    J    Uühioltr, N    1.   Biovnir.  AMfSSSS 

Thr irault» ot a rondition aurvry ot thr airfield 
pavrairnt» al Ihr I S Naval Auxiliary An Station. Kallon, 
Nrvada, it pirkrnlrd. Thr «urvry ralahlikhrd at atIRIwa I ly 
haard t ondi I ion ntURhn H (wnnht rd drlnl drna it ira ) whit h 
wn r dun t indu alora ot thr condi I ion o thr mdividua 1 
asphaltu loiutrlr and pottland . riarni tomrrlr pavrwrnl 
latilitira Additional rvaluation rltorta includrd pholo- 
giaphit itivnaur of drfrtl typra, prrparation ol thr co«- 
al tuition hiatoiy of Ihr atation, t-vta|<i lat ion ot data «in 
titttrnt aiitiaft liaftit and aircraft typra uaing Ihr »l»- 
tion, prilonaantr ot runway akid rraiatancr trftta, and a 
>liidy ol thr rnpii irairnt a for luturr pavmrnl rvaluation 
rttotta 

N-IUv0 
Antirtd    Pavrairnt    (ondilion   Survry,   I'SNAS   Nottrtt    Kirld, 
I'alifoinia,     Au«     1*70,     I)    J       l.aiahioUr,     K    H       Hiowitir, 
AIW-'SSOM. 

Thr iraul' a ol a t ondi t ion Rinvry t>f Ihr a 11 f ir Kl 
piVMMrta at it-.r U.I Naval An Slat ton, Hotfrtt tirld. 
Ctlif., ia pi rtrn' rd . Thr »utvrv r:«! JIM i khrd ktal lal it a 1 I y 
b4Nrd tondition iiiwbtiv (wrighlrd drlnl drnailiral whuh 
vrtr di rr% I inttit JIOI H of | hr t ondi I ion al Ihr nidi v ittua t 
jjtpha Ilit t om i rtr and ptw l I .ind t narnl | oiu irli pavrairnl 
fatililira- Addition.«! rvaluation rffort» im ludrd photo- 
jliaph 11 COM I aftr i»t dr frt t t yprk , ptrpatat ion ot I hr t on- 
KI i ut t ion hi stoiv ot t ho »I at ion, > .•«(■ i lal ion of data on 
tntirnl aiitiatt trallit and amratt typra uainjt thr ata- 
tion, pr i loiauiu r al i unwav tkitl irüiülatur trat«, and c 
atudy ol thr rrqutrraaatl foi tutuir pavraM'nl rvaluation 
rf torta 

1*1124 
Amaial     UndmiininK    ol    Kival    Sratloor     Inatal lal ion»,    Au.< 
1970, J,   S.  Nuraoka. ABUSill 

ln-kitu loundal ion priforaamr npriiarnta air bnnft 
londiittrd hy Nt'H otran rnginrna hy placinn «t-ft-tlia» 
ivlmdrital ton« rrtr ItuHinga tot undrrara atruiturra on Ihr 
otran floor in I»ü ft of watrt . Puiinji prnodit Monilonnji 
of fooi ing prttoi«aiur. rxtraaivr arttlraN^nt waa notrd and 
Ihr irault inn inaprrtton of thr loolitig» hy divrra ahowrd 
arvrra I am MM I hin rowa undrr thr fool injia. Aa a rrault ot 
thia findmn, a fir Id atudy waa initiatrd to invratigatr and 
to idrnlity hurrowinn aniaula whuh aay undri-«inr thr loot- 
uijta of Navy undrrara atrutturra. A control awl hod which 
will prrvrnt amvala tio« hut towing undrmrath ohjrcla 
placrd on Ihr otran holttwa waa invrat igatrd. A liaiitrd 
litrraturr ararch waa alao conducted to drtrnainr what i vpr 
ot huitowinn amsala nay hr ptrarnt in thr vicinity ol Ihr 
PitaK  Point   trat   attr. 

N-1UI 
Oprrational    Tratint  of    Ihr  Nrartlolr  Uhhinfi  and  launt h tiift 
SvMr»   tot    Pontoott  (aiiNrwav*,   Aitu   l**.^,   R    R.   Karrh,   J.   J 
Tratfall».   An«;*SN|. 

Thr opnalional Irsts with a nrw WfttWU iNrxrfloIr) ft>r 
thr laahinn and tannchinft of cauarway» to A landuift Khip 
lank i I.ST ) arr drat r ihr «I. Thr nrxrf loir kyxtrai was drvr 1 - 
oprd original lv foi Ihr NI. pontoon t .niürway ivatrta. At thr 
rr^urat ol Ihr Naval fatililira fcnuinrri mji ('oaMiatid 
iNAVKAD, Ihr oprrational Irsta wrrr tonduttrd in coniunt- 
I ion with Ihr opnalional rvalualion ol thr J.'-ft-widr aami 
cauarway. Smcr thr altrrnatr cauarway ayatr« laahnifi 
irtjuitraKMit it tflfftrad frafl Ihr NI. pontoon nMna, Ihr oprra- 
tional data ahould hr rvaluatrd in this tontrxt. It waa 
drah'itkl i at rd I hat t hr Nrxr t It>tr ftyatra was traaihlr, hut 
that opnalional handlniK ol aaaa of thr coaiponrntR waa 
dirtttult in a araway. Hy rxt i4pol4l ton, »omr of Ihr 
> rtiult *   tn.w    hr   tr latrd   to   thr   NI.  pontoon  t ausrway   Nysl rai 

A «oaipatiaofi of thr Mrxrtlotr and tontiollrd taunt h 
tyataM tndicatrd Ihr for*ri to hr aioir rllrclivr oprration- 
al ly. Howrvrr, f roai a cost -rt frei tvrnrss virw)iotiit , con- 
liollrd launth apprats auprttor foi rxiKlmit ships hrt attsr 
ot Ihr h i ith i oal for ahi p «oil i f tt at ton irtpit rrd tot t hr 
Nrxrflotr »VNlrai It is irt oiwarndi d th^t Ihr Nrxrflotr oi a 
aiautar  syntrai hr  constdrrrd   in  tutuir l.ST drstun 

N-IU\S 
Kamlsion  Painta  on  Strrl  Kxpoard  to Nannr AtiK>Bphrrrh,  Aug 
1970, J.  B.  rnlly. MHUK 

IVo acrylit mulaton paint ayatr«» havr hrrn rvaluatrd 
tn Marinr at*oaphrric rxpoauir. Our ayatna tiwpatra wr 11 
with thr alkyd ayatma uaually ir» .»aaamdrd lor thia arrvtcr. 
Ntxrd ayatnaa of an acrylit rnulaion topcoat ovrr alkyd 
[«limns apprai to offrr no inprovrairnt ovrr convrnl tonal 
aolvrnt ayatrat» rith<r in application or prrtonxancr charac- 
In isi ics. 

N-l {H       rancrllrd 

I-an 
Flat DttC Acrylic Plaalic Window« for Han-Kalrd Hyprrharic 
rhanhn» at Ihr I'SN b »rnarntal Oivinit Unit. Nov 1070, 
J.   P.   Stachiw.  AD?lb7Sl 

Klat diac acry'ic plastic windows havr hrrn draignrd, 
tahticatrd, rvaluatrd and drlivrtrd to rxpn lairntal tlivittjt 
unit    tot    irplacr»rnt   ot   glaaa   windowa   usrd   to   datr.      Thr 

n-xu 



Ur|# D ■ » 9S0 in . I 1 6S0 in , «od thr null 0 ■ 
* 4SÜ in. ( T « I 040 in.) wiaduwt b«vr Krrn found on fhr 
basil M «ii mtrnsiv« rvalujtit»ii progtMi tu b# »orf than 
i.tr.jiiiir lor Mf.-iatrd srrvic« untivr 4S0 pn MIIBUB oprra- 
tion«! prnsuie in »irrl Mangel with Ü. (di««rlPi ut op«n- 
tng in tUugrl ot S 000 »mi \.000 in Ml window» werr 
piaoltrsti'd to b'S pai prvsturr «C liOf aabirnt ipapcraturr 
pnot  to drl ivrry 

up to I.OOO pai, (1) thr trll ifijuiir» no i jl itx jt ion, 
(1J itt rrsponsr it intrnttlive lo vanaiionh in noil »titl- 
nr**., (4) il« dynaan imponar t tokply tol low» tbr dn «y o( 
thr ovrr-pir»turr pulkr, «nd i'»> with * Irw rairption», thr 
waiuird Ktintrs oHiput^d lio« thr »trra» .rll data and 
IOI rr»ponding ■trria«'! in Ihr «oil trr within i0\ absulutr 
Noir rutrntivr tnting and tvaluation i* irquitrd ^rloir thr 
• trrat   trll   drvrtoprd   i an  hr   uardwith  to«plrtr   iontidrtur 

AC t'owri Continuity Orvicr, Nov 14/0. K T Huang, AOMb^OV 
Thr traaibility ot ut lining an rnrrgy rrtnvoir con- 

»i-ting of a paisivt» bD Hi tunrd L-C tank circuit loi pio- 
viding power continuity ovrr aoarntary lourcr power Ion haa 
hern investigated and analyzed Hesulti ihow that luih a 
power continuity device can provide powei carry through tor 
i tew eye lea at low power Irvel However, the drvirr la 
lapractical tor rxtrnding powrr cairy through t iar at high 
powet    Irvrl For    induct ivr    load»,    Ihr   uirtulnr»»   ot   the 
network  i»   tuitbei   liaited  hy   thr racranvr  t isr  irtjuirrd  to 
dnconnrct   the enrrgy  reservoir tioa the source. 

H-1U« 
Air    Blast     Wave    Attenuator    Development ,    Nov    1970,    D.   E- 
Williaa«.  ADMbOU 

A passive air Bhoch wave attenuator has been proven 
effective - up to BOX shock front attenuation - over a 
variety of input conditions and a wide range of overpres- 
sure» fro« 10 pai to JOO0 psi. Pure viacoua attenuation wa» 
sludird hy using squarr wave inputs. Fraked wave inputs, 
which attenuate sure rapidly hut are aoie realistic »i»ula- 
tion» of  nuclear blast  waves,  were also studied. 

NOHMI airflow resistance was considered carefully 
»ince aost passive device» are unduly restnctivr. A tradr* 
oft brtwern acceptable nonMl flow resistance and blast wave 
ittrnuation, hasrd upon expenaental work and a linited 
facility requirement study, lead» to a length-to-dis»etei 
ratio of   100 for aost  applications. 

Finally, attenuator configuration and «echamcal design 
wrrr considered. A variety ot configurations are propoard, 
thr aoit proaising ot which, fron a fabrication virwpomt, 
ii a parallel plate arrangement However, the potential of 
this   configuration   ha»    not   been   confirmed   espenaentally. 

H-1M0 
luprovrd    Techniques     tor     the    Non-Destructive    Testing    ot 
Diesel    Engine    Pistons,    Oct    1970,   W.   W.    Watson.   AU71Sbt9 

Repeated and catastrophic piston failures in a group of 
large diesel rngines deployed in Vietnam for power genrra- 
tion purposes revealed the urgent need tor the drvrlopswnt 
of a fast, reliable means tor the detection of incipient 
failures in these engines. 

As a result of work subsequently performrd by the 
ROlCC-Pactfic and various agencies and consultants under his 
direction, a very auccesstul nondestructive testing tech- 
nique was established This technique utilized coamerciai 
ultrasonic instrumentation ot the pulse-echo type. The 
procedure, as finalised, will untsilingly detect cracks in 
the SMjor webs of the dieael enginr pistons under considera- 
tion, and requires only the removal of the cylinder head for 
access to the piston top. 

The only Major constrainta in the application of this 
trchnique are the requirements that (1) the pistoti sutrrial 
be homogeneous, {Z) detailed information relating to piston 
configuration be available, snd (.1) the diagnosis be «ade by 
technical personnel experienced in ultraaonic interpreta- 
tion. 

N-11J1 
The    Oevrlopment     of    a    Three-Oimensional    Streas   Cell    for 
Granular Soils  -Preliainary Evaluation.  Oct   1970.  T.  I.   Lew, 
AD7USJ7 

This study presents the results of prelimnary tests on 
a three-diaensiooal aoil streas cell. The results indicate 
that;     (1) the   hydrostatic   reaponse  is   linear   tor  stresses 

N-UU* 
AN/FO   Test 
SECRET 

Model    Silo  (ID,   Hay    1971.    H     .1     (Mello. 

N-11M 
Spriialiaed  Amhor»   foi   thr l>rrp Sra  -   Piogiei»   SitaMMiy.   Nov 
1970.     J.   t       Smith.    K    H      braid.    K    J       Tayloi .    Al>71b*0N 

Five anchor draigii (Ml rpta ttave been rsploied in 
ioniuiution with thr piogiaa to drvrlop M mpiovrd drrp »ra 
■ooi mg    «.apability Thr    kaowlrdgr    gamed    from   »tudy    of 
their    anchor     concepti  •   Iirr-lall,    pul&r-|rt,     raploiive. 
padlock,     and   vibratory  -  air    »uamaiizrd    in    thn    irpoit 

The vibtatory «nchoi n i ui rrnt ly thr ^ rntrt •! t hr 
deep »ea anvhoring devrli>|wriit rttoit A tii»t griiriation 
dr»ign ha» dea»on»t ratrd thr concrpt IE feasible Trslk havr 
shown that isipiovea^nt» air required tot the vibutory 
anchor An analvtual »tudy hak hrrn prifoiaH*d lo aswitt in 
opt iaizing a «ec ond itrnri at ion des IRH laipi i'vemrnt s> uu oi * 
poralrd in thr sreond grnriat ion drmgn will be hairu on 
information turn trst» of thr finl drsign and thr analyti- 
cal »tudy Thr inpiovrd drxign will br tested in a range ot 
seafloor sediment typn and watn drpth» to rate it» capa- 
bilities  and  rilablnh   Ul   irliability 

N-lt14 
Thr Spherical Acrylic Prrkiuir Hull tor Hy^«-»pacr 
Application - Part IV -Cycln Fatigur of NFNO Capsulr No. I, 
Oct   1970,   J     0.   Stachiw.  Al)71SUS 

The M'-m OP J.S-in-thuk NFNl> model MM sphnical 
hull no. ' has been hydroitat ical ly pressure-cycled till 
fatigue cracks appeared in thr airylu plastic and thr top 
hatch plaat ically bucklrd The plait ic buckling of the 
hatch, fabricated fro« anneatrd ««I U> allov »Irrl, took plavr 
during nmulated repeated dive» in (hr 2,080 to 2,250-ft - 
depth range Thr ciacki in the acrylic plastic hull were 
located in thr brvrlrd lurtacr in contact with (hr «rtalltc 
polai cloiure». The tint ciack wai ohsrived only attri the 
hull had been subjected to J91 comrcutive pressure cycle», 
ot which 81S cycle» were to 1,200 ft followed i«mediatelv by 
178 cycle» to 1,S40 ft An additional 2S.' pre»»iiie cycle» 
to 2.080-tt depth did not isiplode thr pies»utr hull but ottty 
cauaed the crack» to extend tui thei into the hul I Thr 
duration ot suitained pir»iürr loading in rach pirssuie 
cycle wa» appioxisiatrly 4S mm followed by IVsmi relaxation 
pe riod. 

The cyclic testa conclusively prove that (I) an ade- 
quate eye Iie fatigue xatrty factor rxiats tot NFNO hul la 
prrfoiming. routinely, extrndrd aannrd divrs to b00-tt 
drpth, and that (2) iMnnrd ptool trst divr« ot 1 hi duiation 
to 1,200-ft drpth can br prrfor«rd pi ov id ing the total 
number of proof test dive» dc>rs not rxcrrd U>0 To pirvrnt 
plaatic buckling ot thr polar itrrl closure» pi 101 to grnn- 
al ia^ilo»ion of the capsulr it n nrcrssary to »prcify 
heat-treated 4130 steel alloy tor thr polar priirt rat ion 
closures. 

N-lllS 
Naval ln-Place Seafloor Soil Trst Equipment , a Prrtoimance 
Evaluation, Oct 1970. R J. Taylor, K K Uemar», At)71b7*w 

NCEL develc>ped a vane shear and cone prnet rcwetn 
apparatu» capable of obtaining the in-pla,-e undiamed shear 
strength ot sedisvnts to a depth of 10 ft in the seatlc>oi. 
The device ia a subsystem ot the IVrp Ocean Teat ln-Place 
and Observation Syste« (ODTINt)« Intoimation obtained with 
thia rquipmrni will enhance (hr Navy1» abiItty to design 
foundations    more    economically   and    rrliably    for    seat loot 

N-m 



nut il lit |«M ""■    inull»   ol   i* >\ -   f>ri i.tm-.f   «t   tUO-   «iul 
(■t'l'   fi   jrr^   aitrn   jtiJ  the  rv^lujtiiMi  •!   IHMI^^  and  ihr  V4iir 
*i.r*i   «nJ  i our   prnrt titMctn   4|>|>«iJtuk   JM   (urkrutrd 

Au    Cuthiun    NrAvy    Lilt    Poiituun.    Hov   W.TÜ,   C     1     Skdalrn, 
AM"M>: 

An «it iUkhion ••lilt- hr-dvy 1 It |>l«ttoitt loiurpt h«» 
hrru ftmmftd to augMriit MltKiflf NjVdl hrjvv lilt ta|t4bili- 
Iirs Tht» i urn. rpt w«» ^i n,) w.t m virv •! IUI ifiil «if 
. uihtoit    vrhn Ir     Iv« hiiotogy l'«|>tfbt t it ir»,    aiktiuaii    «ml 
togitt n» havr l-f-rii Jrt meJ in tn«» ol « puntuoa air list 
(PAL) kyvtr« The1 »yntr« vouKI lunai«! ■■ I » ikirt ■yilr«, 
|M'»ri kyslr« «uJ puntooii ptatloia Thr syktra wak lounJ to 
he Irakihlr aitJ could hr itynthr» K^J unuig ol t-thr-ihr 11 
•Jl n ul 

Siluunr AUyd Paint», Nov 19;o. J B Cri!ly. Al)(i;A4ttat 
Nv trtt |)aintii batril on uluunr alkyd vhulrt have 

brfii .«■•(■JH^I with »pet it uat loa pamtk attn ■*'■ •■> rJt}>okuir 
at feMjaltm , Nai kha I I la land» , Kanrohr. Hai*ai i; and Put t 
Hurnrar,    Oal 11 *'iir    at 1 it our    alkyd   pa tut    is   prr toivinji 
»mm t uanl ty hrttrr   than  thr  toapariaoa  alandaidt wtnlr  the 
.-id. i   is  «hout   thr   kaiM*   a»   thr   atandaidk 

N-uta 
Airliftd I'ivrkHiii Condition Survry, I'SNS Adak. Alaaka, Jan 
1971, D    J.   Uabiotlr.   K    H    Brownir,   AC'I^Sft'* 

thr trkiil t » ol a I ondi t ion aui vcy ol thr a i ■ t ir Id 
pavrarntk at ehr Ü S Naval Staiion, Adak, Alaska, arv 
preifiilrd Thf     «uivry    ralabliahrd     slat ist it al ly    hasrd 
t and it ion nuabn k (wr ightrd drtrt t dnik 11 irs ) which writ* 
di iret uuluatot N ot thr condit IO-I ol thr individual asphal - 
||C toiuirtr and poitlattd trarnt toiurrtr pavraM*iit tacill* 
t t*a. Add tt tona 1 rva luat ion rtloits HK tudrd photograph u 
iovnagr ot drlrc I C v prs, pirpai al ion ol thr const rui t ion 
history ot thr station, to«|iilatioii ol data on turrrnt 
ainratt tiallic and airtiatt typr» using thr station, 
pnlonuiur ot runway akid irsiataiur trsta, and a study ot 
thr    irtjui rrarnt a     t.*\     tutuir   pavrarnt    rva luat ion   rl toi ts 

V-UJI 
Sra rrsling ot Uivns Au Hos 
Rraults. Apr 1971. f. I. Culbc 

Data ti-m »r« trats prito 
divrrs hosr wrir | ofli|*ai rd to 
rraults ol an analyti\al »L>drl 
Assuird ol thr validity of t 
t low ratrs wrrr ana ly/^d in 
nrai chokrd llow ionditions 
ID air hosr could supply rnou 
mg diver at a 100-ft drpt 
drpths, ttirir- if a rrtjuiiri 
prrssurr. 

r   and loapaiison  to Analytical 
rtaon.  AD7^61S9 
■rd on  1/^-in    and  )/8-in.-lD 
and   tound   agrrrablr  with   thr 
ol   an   llow  in a divrrs hosr. 

hr   analytical   aodrl,   prak  air 
t/8-ii)  -IP   hosr   and   tound  not 
It   waa  condudrd  that   1/8-ni- 
gh  air  to  support   a ha id woik- 
h        Howrvrr,   with   mcirasing 
tent     lor     i nc rrasrd    i nput    a i r 

N-1N1 
i\«paiativr Solutions tor thr Nrspouar ot Rrstraintd, Rigid- 
Body Undrrwatrr Structurr» to AruLttic Shock, Jan 1971, 
J    1.   Kawi ,   H    S    ^wihrl, AD7163^S 

This study srrks hrttrr undrrstanding ot thr general 
piohlra ot predict ing thr rrsponsr ol tixed underwater 
itructure» to a shock wavr propagating through the water. 
TWo idealiird stiuctuirs arr considered - an etastnally 
restiamed iigid sphnr and an etastually restiainrd rigid 
tylindri Thr    ahock    is   assuard   to   he   an   exponentially 
decaying pressure pulse in an acoustic tlutd Solutions to 
the matt equations are obtained analytically tor the spher- 
ical structure and by Betlaan» nuarncal inveraion procedure 
lot both atruitures Previously obtained solutions tor the 
restiamed cylindrical structure, siaplitied by Nindlin- 
Bleiih appronaat ion, arr tound to be in agreement 
Response curves are given lor both structural types over a 
: «nge   ot    paraaeter»        Thr   rtlects   of   drag   «re   discussed. 

N-IU.' 
Thr Shock and Vibration Nardnrss ol a Water Well Jet Pusip. 
Jan 1971, 1). Pal, H A. Uabrrson, R. S. Chapler, AD8B11B4L 

NCEl is evaluating arthods ot ■rasuring and cataloging 
thr ssential shock and vibration hardness ot routinely 
inslatled Naval shore-based r^uipaeiit. This is the first 
lepoit on actual hardness and a» such contains considerable 
deta11 and discussion on hardnes» arasureaent and in par■ 
ticulai ot the tests selected to arasure the hardness of a 
Barnes aodel S^-JMoi water well jrt puap It is to be 
ea^thasiaed that the detail ot this report is not typical of 
the planned cataloging that is to be a final outcoaw of the 
prograa That tinal cataloging will not be attempted until 
srveral it ras have been trstrd and refined presentation 
procedures have been developed. In this report the shock 
hardness is recorded as a Fourier transfona ot input shock 
accelerations that have caused failure. The vibration 
hardness is given as vibration velocity spectra plotted on 
tour-coordinate paper. Thus if a shock or vibration env*- 
lonaental seventy at a proposed rquipaent location exceeds 
thr Irvrls here reported. Ihr rtjuipaeii* cannot survive that 
envnonaent  and aust  be  tsolatrd troa it. 

N-1U1 
Uar ot X-Kay Diffraction and Infrared Sprctroacopy in Paint 
Analysis. Nar 1971, R. W. Dnsko. J. B. Cnlly, AD7<!lh96 

A art hod was developed for diat'nguishinjt aaong the 
exterior oil paint* TT-P-lt)2, Class A. TT-P-lOi, Class B. 
TT-P-IIU. rT-P-lü4. and TT-P-IOi by X-ray diffraction. 
Methods utilising X-ray diffraction vne also developed for 
tjuant itat ivr analyses ot (1) zinc and zinc oxide in aixtures 
ot thrsr two pigaents and (•>) asbestos in a paint pigaent 
Infrared sprctra of 40 weathered exterior paints were pre- 
pared using potassiua broaidr disks without separation ot 
the paint pigaent and vehicle. Nany different generic types 
ot paint were found to have characteristic abaorption bands 
that  perait  their  ident if nation. 

N-1140 
Second Aiiiiii.il Report of In Situ Test and Evaluatum on a 
Keinloicrd Plastic float and Brow ■ fleet Landing, San 
Diego, Jan 1971.  J.   A.   Drelicharz,  ADBBÜ274L 

After 2 yrars ot in situ test and evaluation, a proto- 
type fiberglass landing lloat constructed ot glass-airapprd 
f oaa planks and 11 s c oa^anion brow arr opei at mg in sat in- 
tact ory condition. The float has brrn aoditied with thr 
installation of an inexpensive venting systea and its coa- 
panion brow adapted as a test plaltora tor thr trat and 
rva luat ion ot five coiaaercially available non-skid deck 
coatings    suitrd    tor    application   on   fiberglass   aatmals. 

N-1U4 
Nobilr Ocran Basing Systeaa - A Concrete Concept, Jan 1971. 
J J. Hroaadik, 0 A. Davis, D. F Cnffin, W. R. Lorasn. 
N.   J.   Wolfe,  H.   S.  Zwibel. ADSB1182L 

Large floating ocean platforas are envisioned as aatis- 
tying basing requireaents of the Navy in the aid-BOs. The 
flosttng platforas would consist of structural coaponents 
aass-produced, constructed into aodules ashore, launched, 
towed to the site and asseabled into platforas. Thi« inves- 
tigation studied various configurations using concrete as 
the construction watenxl- The scope of effort included 
synthesis ot concepts, concrete production, construction 
aethodology and cost, and an RDT&£ plan It is coneluded 
that concrete la a feasible and practical construction 
aatenat  for  large ocean platforaa. 

N-IU 
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o H-1I4S 
Uadcrvitcr   Work   fuacfiMii   Rfquircd 
G.  L.  Ufttfki M)7213S3 

Slltftn put lalvtir oprratiunt 
two eiporitactd itlvor» iat*rvlt«*d 
(usrliou tfjuirtd in uadenuter 
indicati tcvco work luoction» art 
• yitrai Tkc» work function« trr - 
lint, boltini, Mclunlcal cutting, 
(tipplini, drilliat «ad  tapptn| 

in    Salvage,    frb   1171, 

hav»  been reviewed and 
to   detcratne   the  work 

»a 1 vage        Tbc    retulta 
tlble with hydraulic 

rigging  and  load tand- 
tunneling/excavatiog, 

M-ll*« 
Hark I  Deep Dive Syttca - EapcriBental   Streaa  Aoalyaia, feb 
1971, S. 1. Notaeir,  S.   K.   Takahathi,  AD72231S 

Tbii inveatigattoo n concerned with the atructural 
aafety of the Htiat flange aaaeably and the turnbuckle 
tie-downa of the Nark 1 Deep Dive Systea. Varioua partt of 
the ayatn were iaatruaented to aeaaurc the atraint induced 
by the ship Botioa. Teat retulta lead to the following 
concluatona: (a) the claap acrew, which cootrola the aove- 
■ent of the Bating Hange, needa to be redeaigncd, and (b) a 
procedure be eatabliahed for the evaluation of the atreaaea 
due to the original   tightening of the turnbuckle tie-downa. 

»-11*7 
Airfield   Pavcaeat   Condition   Survey,    USKAS   Quonaet   Point, 
Rhode  laland,  Feb 1971,   D.  J.   Laabiotte, L.  J. Woloazynaki, 
AD72M91 

The reaulta of a condition aurvcy of the airfield 
paveaenta at the U.S. Naval Air Station, Quonaet Point, 
R.I., are preaented. The aurvey eatabliahed atatiatically 
baaed condition nuabcra (weighted defect denaitiea) which 
were direct indicatora of the condition of the individual 
aaphaltic concrete and portland ceaent concrete paveaent 
facilitiea. Additional evaluation efforta included photo- 
graphic coverage of defect type«, preparation of the con- 
atruction hiatory of the atation, coapilation of data on 
current aircraft traffic and aircraft type« uaing the ata- 
tion, perforaance of runway akid reaiatance teata, and a 
atudy of the requircaenta for future paveaent evaluation 
efforta. 

N-mo 
A Fluidic Syatea for Niiing Two Fluid« - Developaent Study, 
Feb 1971, D. Pal, AD722316 

Reaulta of a atudy on the uae of proportional fluid 
aaplifiera for the ailing of two fluid« are preaented. The 
ayatea propoaed ta conaidered capable of nixing fluida in 
varying aiiture ratioa. For tbta application, the fluidic 
device proaiaea to be aupcrior to conventional aechamcal 
flow ■adulating devicea. The fluidic ■King «yatea being 
teated uaea a double leg elbow aaplifier and la deaigned for 
■laing hot and cold water. 

N-1151 
Inveatigation of Theraal Inaulating Material« for Deep Ocean 
Habitat Environaent, Feb 1971, S. C. Carg, A0S823S4L 

For aiaaiona requiring aaturation dive« at deptha 
exceeding 300 It, a war» and coafortable environaent of a 
habitat ia neceaaary froa which divera can aake aany excur- 
aiona of liaited duration in tiae. Effective theraal in- 
aulation of auch a habitat ia neceaaary to reduce the heat- 
ing power requireaenta. A aurvey of available theraal 
maulation aateriala waa carried out to deteraine thoae 
■ateriala which could be uaed for habitat inaulation in a 
high preaaure environaent of huaid heliua. 

M-lliJ 
Airfield    Paveaent    Condition    Survey,    USNALF    Charleatown, 
Rhode   laland,  Feb  1971,   D.  J.   Laabiotte, L. J. Woloaxynaki, 
AD721323 

The reaulta of a condition aurvey of the airfield 
paveaent« at the USNALF Charleatown, R.I., are preaented. 
The aurvey eatabliahed atatiatically baaed condition nuabera 
(weighted defect denaitiea) which were direct indicatora of 
the condition of the individual aaphaltic concrete paveaent 
facilitiea. Additional evaluation efforta included photo- 
graphic coverage of defect typea, preparation of the con- 
atruction hiatory of the atation, coapilation of data on 
current aircraft traffic and aircraft type« uaing the ata- 
tion, perforaance of runway akid resistance teata, and a 
atudy of the requireaenta for future paveaent evaluation 
efforta. 

N-UM 
Airfield    Paveaent    Condition    Survey,     USNAS    Point    Nugu, 
California,    Feb    1971,     0.   J.     Laabiotte,     R.  t.     Brownie, 
A0720319 

The result» of a condition aurvey of the airfield 
paveaenta at the U.S. Naval Air Station, Point Nugu, Calif., 
are preaented. The aurvey eatabliahed atatiatically baaed 
condition nuaber« (weighted defect denaitiea) which were 
direct indicatora of the condition of the individual aaphal- 
tic concrete and portland ceaent concrete paveaent facili- 
tiea. Additional evaluation efforta included photographic 
coverage of defect typea, preparation of the conatruction 
hiatory of the atation, coapilation of data on current 
aircraft traffic and aircraft typea uaing the atation, 
perforaance of runway akid reaiatance teata, and a atudy of 
the    requirements   for   future   paveaent   evaluation   efforta. 

N-11S3 
Airfield Paveaett Condition Survey, USNAS Willow Grove, 
Pennsylvania, Feb 1971, D. J. Laabiotte, L. J. Woloaxynaki, 
AD721324 

The reaulta it a condition survey of the airfield 
paveaenta at the US. Naval Air Station, Willow Grove, Pa., 
are preaented. The aurvey eatabliahed atatiatically baaed 
condition nuabera 'weighted defect densities) which were 
direct indicatora oi the condition of individual aaphaltic 
concrete and portland ceaent concrete paveaent facilitiea. 
Additional evaluation effort i included photographic coverage 
of defect typea, preparation of the conatruction hiatory of 
the atation paveaenta, coapilation of data on current air- 
craft traffic and aircraft typea uaing the atation, and a 
atudy of the requireaenta fat future paveaent evaluation 
efforts. 

N-1149 
Design, Conatruction and Inatallatlon of the Rich Ship« 
rendering Syatea at Naval Inatallationa, Feb 1971, J. A. 
Drclichan, ADU1940L 

A proaiaing sew ahip tendering ayatea haa been designed 
by John Rich Enterprises, Inc., Sacramento, Calif. The 
ayatea haa been built and installed st three Naval facili- 
ties: Nsval Conatruction Battalion Center, Port Hueneae, 
Naval Supply Center, Oakland, and Naval Station, Treaaure 
laland. The syataa consists of clusters of vinyl, cylindri- 
cal cell« aaadwiched between tlaber frwsea. The cell« have 
an opening at one end which ia aubaerged. On iapacl, the 
water-charged cell« diacharge at a controlled rate, thereby 
attenuating the iapact force. The rcailiency of the vinyl 
recharges the cell for further iapact. The fender ayatea ia 
undergoing evaluation. 

N-11S4 
Teat and Evaluation of a Tenaioaeter for Heaaureaent of 
Tenaion in Guying Syateaa at Naval LF Coaaunicationa 
Stationa.  Mar 1971, H.  A.   Laaitter, AD884424L 

A vibra-tenaion aeter for aeaauring tenaion in antenna 
tower guy linea waa teated and evaluated. Thia device 
providea guy tenaion readinga by aeaaureaent of the natural 
vibratlonal frequency of a atretched guy line - coabined 
with the length and weight of the line. The application of 
thia iaatrusent in deteraining the «tress in fiberglaaa and 
■etallic guya uaed with Wellen-Weber antenna «yateas is also 
discussed. Field tests aade at antenna aitea indicated that 
tension aeaaureaenta on guy linea whoae length waa greater 
than 40 ft would have to be artificially ahortened (or 
bridged) in order to obtain accurate readinga. Tbia ia 
becauae the aeter ia deaigned to aeaiure guy length« of 
40 ft or leaa. 

1 
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R-US9 
AirMvlJ l'iw*.,,! lomlition Suivrv. VHHAS CtCiJ fi«l4i 
Hund«, Mi. 1971, U. J. LMbiattr. N » Hi.^mr, AÜ/21 1*'% 

tfir tritult» if I 4 tondi t ion lurvry mi (hr «11 t ir lit 
p4v««rMt» 4t thr 1' S Sjvii An SlJliun, i> 11 FirM, 
I'li'i i J4,     -»! <     j11 < ■.<■(!! i-.i Th<*    »urvry    rstJihliihri)    italic« 
l i« 4I ly h4»rtt i «iiitli t lo« iiuahri % (wnghtfil I. i. . i Jniki t ir> > 
• lu.fi wrrr hi.-.t indu4tura f thr lontlitiu» ii( iftr* tndi- 
VIIIUJ! !■.(/.» MM t OIK irlt* «nil port I jntl I rwitl . MM t rt t* 
I- i w «Nni (. . i 1 11 irk AJ<li i (MM I rv4 lu4t ion rt f i>t t» %n\ ludr«) 
phut t>gr4(thu t ovr»«tr ol drtrt I I yyr* , prrp«rJl ion ol t hr 
i onst i uv t ion hi kt oi y tl I hr »t 4t ii>ii, | .«III l4t ion o( f it i i»n 
\uiirii( 4iitt4ft r r .i r r i m.! 4iMl4ft t Vpr» uxili| thr »tj- 
t ion, pn toiMJiu - ■! i unwjy ikiJ iriiist4iur trkti, «nj 4 
«luJy ot Ihr ir.jui riNMrnt k tot tuluir p4vrarnl rv4lu4tion 
rlfortt 

N-I1S6 
Wiw     tiirrgy    Kut f «< I ion    hy    frrkirnt     Nh«prd    loluanii    for 
Sl4tion    Krrping     of     Floating    IH r«ii    Pl«tti>rwi  - Ny>fi4ulit. 
PftxJrl    4nJ   »r4k)hility   Study.    N41     1*71,    C.   I.    Liu.    K    H 
»4khh4U|h.    Vr   .*<      ' 

y t \r.l ot t IOJt 111 K 1 o I UMI - kuppo 1 ( fit p 141 f o 1 au to t hr 
oi r4n mpniriur «liirtl m-l irvrikr W4vr ili4|| * 4UkrJ hy [hr 
oki 11 lit IIIK   MtVI r t ii Ir   vrlot it y        Thr   tli 4ft   tMfflclMri 
for Ihr <f iin t f low CM hr <li Mnrnt f UM thit foi thr 
rrvn kr f tow it t hr t iock-»r( t ion« I «rrj ot l hr suppoi t mg 
i oluwi ik not >\i«k< i in «bout t hr \ oluan 4x1k Thrirforr, » 
nrt w4vr Ur4K four throtrr u JI ly 14ii hr produi r<t Thr 
puipi'kr of thik itutty *. f. to ilrtrivmr whrlhn thik lomrpt 
■ .in hr Hi , ; i.-. I to rrducr thr powri injut irarnt k tot povi ■ 
tioning lirgr tlo4ting pl4(toi«x »ui h 4k thr propokr«! ik>hilr 
oi r4n h4kinj| systr« i *ti'h.s) Thr irsultk of thr trstk khow 
th4t thnr is 4 nrt t»4vr tour oppositr to Ihr «Jirr^tion of 
W4vr r i iw i on Ihr I oluwi vi th thr CfMCMt i losi »rt t ion 
Howrvn , 4ii 4ii4iytu4l kluily h4srt1 on thr trst «1414 ilMM 
thr r4tr of rnngy rxt 14i t ion tio» W4vpk hy CMM nil Mh4|>rit 
loluawu for MI •t4tr S to hr 4hout f-1 ot thr rnriKV 
tf.(uii<'.t for »tJtion hrrptng of 4 l4igr tlo4tii)g ptittom 
Nnu r , thr 1 om rpt Jor» not krr« «ppl u 4hlr to laigr t Jo4t - 
nig oi rin pl4t tor«» 

iVr4n fciiitinming Signifiidmr ot ft4rinr Srikau Mrtlrition 
Prof 111 ng Fn hno I ogy. toy 19 71, E f, P4WI owii *, A07IM '4 

It Ik propot-rd th4t 4 irl f-p*. wrrrd. drrp-towrJ nuh- 
hottoM prut t In hr drv ignrd MMl f «hi u «tnl t>hii h will pro- 
duir high rrsolution inord» ot it lr4kt thr tint 100 ft of 
■oil   in W4trr drpthk   to 6,000  ft. 

N-tlSH 
l'iidrrw4trr    M.tii 1 f. I it t v c    Construction    Sy»trm*    (IMt'S).    r!4y 
1971.  p.   K.  ftockwrll.  ADII«S920 

Thr print, iplrs of iMnipul4tion 4rr discussrd .HI,I an 
uiidrrwatrr ■4nipuldttvr lonstruition systr«« (IWS) is 
drt 1 nrd A I li'S is 4 r.*»ot r hand I ing systrsi bhu h is in* 
trndrd to pn tora usrful t onct rui't ion oprr4tionk m Ihr 
kuhajrinr rnvi roruftrnt , providing mnns hy whuh «40 CM sk'rt 
undrrwalrr 1 onst tut t ion trgui irsirnt i whi Ir öring pi otntrd 
fro« ihr rnviioiuarnl A IMfCS vonsists of »rvrn intnirlatrd 
rlrarnts. A ■4niput4tor ara, tools or trrainal drvirrs. 4 
control systra. 4 trrdha^li loop, pown , 1 woiking p^ttora, 
4nd thr woik ohirtt. Kach rlrarnt »f thr IWt'S 1« disrusurd 
in drtJil, .ni.i misting aumpulatot systra« tor undrrwatrt 
w^rli  air drstnhrd. 

N-1IS9 
Kxprnarntjl Piping and Conduit Installations on Ihr Navy 
Kurl IV(>.(i tuM-rii Pirr, Point Nolatr, California, Apr 1971, 
T    Ror, AOA8VS7a 

Non-sprci t uat ion piping and conduit havr hrrn in- 
itallrd on thr furl pirr at ^oint Nolatr, California. Thr 
aatrnaU, thnr installation, thnr rnd uar rrguurarnts, 
and    thnr    t ond 111 on   as    of    Srpt r«hr r    1970   a rr   drso r 1 hrd 

N-II60 
Protrvliun    of    |>SJIV'    Sra    Sral    Surtatr«    txposrd   to   Cyclic 
Pirkkuir     in     Srawatn ,     Jun     14/1,     J.   F       Jrnktns,    F.   1 
Rnnharl ,  Al)7tl \Sb 

Thr rtfuacy of two toating «ystr«« in prrvrntnig 
torrosion of sral «rats siailar to thoar uard tor thr 
thiough-hull rlrilncal prnrtrstors on thr drrp suharrgm^r 
irstur vrhiclr (DSRV) was rvaluatrd undrr siaulatrd USKV 
opnating ionditiorik A vrry thin (0.000^ to 0.0OOJ in) 
wkh ptlarr rrduird corrosion ot thr sral »rats foi a shoit 
prnod and a thithn (0 OOJ) to 0.00^5 in.) coating systr« 
pirvrn'rd sral srat % orrosior. tot 14* siaulatrd anvttr 
tyvlrs  in prrssuiifrd sra-alrr. 

N-IIM 
Lionoaical  Pown   (Quality Monitors, Jun  1971,   H    N    Kajihara, 
AItHNS«*JI 

To achirvr i iwpat iht t ity hrtwrrn thr quality ot pown 
kupplird to rIrct ronii loadk and thr powrr qua Iity rrquirrd 
hy thrsr load», it is nnrssaiy to know thr tiansiruts that 
occur in rlrctrual powrr systraa and thr tiansirnt suscrp- 
11 hi I ity ol r J ret ron u rquiparnt To fill this nrrd, NCK1 
has drvrloprd a powrr tiansirnt aunitor for guantitativr 
rrcording ot thr tiansirnts in powrr systra«. Sinrr only 
our aomtor was drvrloprd, thr transirnt charai trrizat ions 
of only MM pown systra at a t is* is possible. A aorr t tar 
rftntivr kthrduling 4nd usagr ot ihr onr availahlr ai>nitoi 
would rrsult if pnot knowlrdgr was availahlr on whrthrr a 
kpnitic powrr systra was rxpnirncmg tmjurnt transirnls 
This prioi knowlrdgr could hr ohtjinrd by raploying a 
siaplrr and Irss raprnsivr a«>nitor A sprcif icat ion has 
hrrn drvrlopr« for an nonoait skuntor which would count thr 
nuahn ot transirnts of a sprofic typr. This rrport 
rrvirws thr rrsults of thr survry aadr to drtrrainr thr 
coa^rn ral availability ot instruarnts that arrt this sprci- 
tuition, and sukr« rrci>aarndat ions on m'houar drvrloparnt 
of   a  suilahlr aomtor. 

N-ll^' 
Flrct roaagnrt ic Intrrfrrrncr U'MI) Study ot Six Typical Aray 
Portablr i-kV Fnginr-Onrrato Set». J. L. Biooks, AD88592J 

Ihr 000 Pi -jret Nanagrr. Nohilr Klrctnc Powrr, United 
Statrs Aray Matrrrrl Coaaand, sponsorrd a study prograa to 
invrktigatr thr r Irct toaagnrt u inlrrtrrrncr (KN1 ) asao- 
* latrd with six typical, portahlr .)-kW rngmr-grnrrator 
seta- Thr invrst igat ion prograa rrtjiurrd that rach of the 
six eng'tir-grnnatoi srts br suhjrctrd to an EN1 teat in 
accoidancr with MU-STD-^oJ, EHl Trst Procedures. Oiicr thr 
K1I had hrrn s^rasurrd, supprrsxion trchmgurs wrre developed 
and thr unit rearasurrd lo vrnfy contoraancr to MIL-STD- 
4M, KNI Sprcif nation Liaita. Thr trst data, teat tech- 
nnjurs, trst rguipaent, specification rrijuireaents and 
necessary suppression proiedures are detailed in this 
rrport. 

N-IIM 
An  Fnngv  Injrct ion  Circuit   for  AC Power Continuity Device. 
Jun  197:,  K.  T.   Huang. AD7*»75«1 

NCKL previously invest igated the use of an L-C tank 
circuit as a redundant power sourer for supplying continuous 
powrr during aoaentary interruptions ot thr pniury powei 
source, lasting 100 aaec 01 leas. Results ot this mve^ti' 
gat ion showed that the tank circuit has an inherently high 
power losb. Further, the aaH>unt of rnrrgy that can br 
storrd in thr tank circuit is liaitrd hy thr physical sice 
ot the tank circuit coaponents. In an effort to reduce the 
aize of thr tank circuit coaponents, an energy injection 
circuit was investigated. An expenaenlal, 1-kW. 1D0-V, 
hO-Nr moJr I of the circuit was developed and evaluated by 
NCEL. It was concluded that the energy injection circuit 
can only be considered as a low level power cont inuity 
device  for  loads of   less than M kVA. 
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N-U&4 
Evduttion oi  Equipacnt   for  «n  Elevated Cauteway, Hay  1971, 
I. R.  Karrh, ADSS»79 

Evaluation tettt of three pieces of equipaent for uae 
with an rlevated cauaeway are reported. Each teat ia pre- 
sented and diacuated aeparately. The equipaent evaluated 
includea two lyateas for lifting pontoona on piles - a 
hydraulic jacktni systea and a block and tackle hoiat ayatea 
with gripboiat hand jacka - and eitplosive pile cutter«. In 
general, the findings are: (1) the particular hydraulic 
lift systea evaluated proved to be too coaples and unreli- 
able for field use; (2) the block and tackle gear with 
gripboiat jscks is aarginally safe equipaent for lift a 
60-ton Aaai pontoon on pilea and ia tiae-consuaing; (3) of 
the three types of explosive pile cutters teated - inside 
rigid cutter, outside cutter, and inaide inflatable cutter - 
the inaide inflatable cutter satiafles aore of the opera- 
tional r*quireaents for retrieval of an elevated pier than 
does either of the other two. 

■•IMS 
Technical   Data   on  Sorbenta   for   Navy   Oil   Spill»,   Jun   1971, 
J    A.  O'Brien, WJ88bJH8 

The behavior of seven representative aorbent aateriala 
was deterained with various liquids snd liquid 
loabinations - clean water, contaainated water, four Navy 
fuel oils, oll-in-water eaulaiona, and floating oils on 
water. Inforaation was obtained on aorption ratea and 
ratios, pressure-tiae requireaents for squeezing oil froa a 
sorbent, sorbent oil retention and natural oil drainage, 
reuaability, cheaical response to Nsvy fuel oils, tlaasu- 
bility  and  sorbent buoyancy under a variety of conditlona. 

N-1166 
Airfield Paveaent Condition Survey,  USNAS New Orleana, 
Louisiana,  Apr  1971,  D. J.  Laabiotte,  R B,  Brownie, 
AD7242t6 

The results of a condition aurvey of the airfield 
paveaents at the U.S. Naval Air Station, New Orleans, 
Louisiana, are presented. The survey established statis- 
tically based condition nuabers (weighted defect densities) 
which were direct indicators of the condition of the indi- 
vidual asphaltic concrete and portland ceaent concrete 
paweaent facilities. Additional evaluation efforts included 
photographic coverage of defect types, preparation of the 
construction history of the station, coapilation of data on 
current aircraft traffic and aircraft types using the sta- 
tion, perforaance of runway skid resistance teats, and a 
study of the requireaents for future psveaent evaluation 
efforts. 

direct indicators of the condition of the individual asphal- 
tic concrete and portland ceaent concrete paveaent facili- 
ties. Additional evaluation efforts included photographic 
coverage of defect types, preparation of the conslructiun 
hisiory of the atation, coapilation of data on current 
aircraft traffic and aircraft types using the station, 
perforaance of runway skid resistance eats, and a study of 
the    requireaents    for    future   paveaent   evaluation   efforts. 

I-UM 
Backflow Prevention Devices for Potable Water Systems at 
Naval Sheer Facililiea, Inveatigation Through January 1971, 
Nay  1971,  R.   N.   Bibbens,  AD«863g9 

Backflow prevention devices are required where a pota- 
ble water nystea is connected to a source of contaaination. 
The device aust prevent any reversal of flow that could 
cause contaaination of the potable water systea. This 
report describes an investigation of the testing anl cer- 
tification of reduced pressure principle and double check 
valve backflow prevention devices. 

N-1170 
High Explosive Field Test of Hardened Electrical Generators, 
Nay 1971,  t.  S.  Chapler,  J.  H.   Stephenson, ADgS6%8 

Eaergency electrical power for hardened Naval installa- 
tions is often provided by diesel engine luven generator 
sets. In « continuing effort to determine the degree of 
protection required to provide continuous electrical power 
in an air blast environaent, NCEL participated in Event DIAL 
PACK, the detonation of a SOO-ton, surface-tangent spherical, 
charge of TNT at the Canadian Defence Research Establish- 
aent, Suffield, Alberta, Canada, in July 1970. Two 10-kW 
diesel generator sets were preferetitial ly hardened, placed 
in grate-covered pits and subjected to a lOO-psi overpres- 
sure environaent. Minor daaage to grate pit covera and 
generator accessory equipaent was incurred, but both gener- 
ator sets continued to produce electrical power during and 
after the bias« . The test showed that minimal hardening of 
sensitive generator components will enable thea to operate 
successfully in a   100-psi  environaent. 

N-117I 
Structural Investigation of Davisville Ami Lift Dock Test 
Hodel, Hay 1971, S. K Takahashi, S. B. Nosseir, B. R. Karrh 

An Ajsau lift pontoon, a coaponent of the lift dock, was 
analyzed by both the finite eleaent coaputer method and the 
conventional beaa theory. The general results froa both 
spproaches were found to be in close agreeaent. 

N-1167 
Airfield Paveaent Condition Survey, USNAS Cubi Point, 
Philippines, Apr 1971, H. Toalta, R. B. Brownie, AD724673 

The results of a condition survey of the airfield 
paveaents at the U.S. Naval Air Station, Cubi Point, 
Philippines, sre presented. The survey established statis- 
tically based condition nuabers (weighted defect densities) 
which were di-ect indicators of the condition of the indi- 
vidual a phaltic concrete and portland ceaent concrete 
paveaent ucillties. Additional evaluation efforts Included 
photographic coverage of defect type«, preparation of the 
construction history of the station, coapilation of data on 
current aircraft traffic and aircraft types using the sta- 
tion, and a study of the requireaents for future paveaent 
evaluation effort!,. 

N-llM 
Airfield Paveaent Condition Survey, USNAS Chase Field, 
Texas, Api 1971, D. J. Laabiotte, R. B. Brownie, Ai)724676 

The results of a condition survey of the airfield 
paveaent« at the U.S. Naval Air Station, Chase Field, Texas, 
are presented. The survey established statistically based 
condition numbers (weighted defect densities) which were 

N-1172 
Corrosion   of   Haterials   in  Hydrospace - Part   VI - Stainless 
Steels,  Sep 1971,  F.  H.  Reinhart,  AD73236S 

A total of 1,750 specimens of S7 different stainless 
steels were exposed in seawaler at the surface and at depths 
of 2,S00 and 6,000 ft in the Pacific Ocean for periods of 
tiae varying froa 123 to 1,064 days in order to determine 
the effects of the seawater environments at different deaths 
on their corrosion resistance. Corrosion rates, type of 
corrosion, pit depths snd stress corrosion cracking resis- 
tance ace presented. 

N-U73 
Evaluation of Eight Epoxy Adhesives for Bonding Concrete and 
Micro-Concrete Structural Coaponenta Exposed to Rooa and to 
Hydrostatic Pressure Condition«, Jul 1971, T. Roe, A. F. 
Curry,   P.   C.  Zublate,  AD888505L 

Eight epoxy adhesives were evaluated for bonding con- 
crete and micro-concrete block«. Shear strength was deter- 
mined in bonded blocks which had been stored at room condi- 
tions and which had been subjected to seawster at 500 psi 
for 14 days. Three of the adhesives were found to be 
equally acceptable and significantly stronger than the other 
five adhesives. 

( 
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H-117U 
Subarniblr Diver Tool   Power   Sources,   Electro-Hydraulic and 
Cryogenic Pneuaatu, Aug  1971, S. A.  Black, AD7313SB 

Two (elf-contained and coapletely subaeriible power 
auppliei for powering diver-operated hand held tools are 
diacussed. One power supply operates pnruaatic tools while 
tt.e other operates closed cycle oil hydraulic tools. Opera- 
tional evaluations perforaed with Navy qualified divers 
uiting hand-held tools powered by the Modules proved both 
concepts to be effective sulMaersible power sources. Reftne- 
avnts necessary are delineated. 

N-1175 
Evaluation of Pneuaatically Sealed Doors for Use in RFI 
Shielded Enclosures, Get 1971, H. A. Lasilter, AD733657 

A standard swinging door with fingerstock and pressure 
bladder recessed into the door periphery has been designed 
and developed at KCEL. This door may be used as a "kit" and 
can be installed at any coanunications center where the 
shielding effectiveness is degraded by the door. Sliding 
doors which are sealed by swans of an internal pressure 
bladder were available for evaluation along with the NCEL 
design. Shielded enclosures at three Military installations 
were visited and examned for operational perforsunce. Each 
of the (nclosures had at least one pneusutically sealed door 
installed as part of the shielded enclosure. Each enclosure 
exhibited a shielding effectiveness value of greater than 
100 db; in one case, the value! were greater than 120 db for 
frequencies greater than 200 kHz. The shielding effective- 
ness of the NCEL door was greater than 110 db at MIL-STD-28S 
test  frequencies. 

N-117B 
Seafloor Penetration Teats - Presentation and Analysis of 
Results, Aug 1971, H. J. Higliore, H. J. Lee, AD732367 

A renes of 11 in-situ penetration tests was conducted 
by NCEL at two aeafloor sites. The objectives of these 
tests were to illustrate the capabilities of existing pene- 
tration evaluation equipment and to acquire data for use in 
evaluating a series of proposed penetration prediction 
techniques. The tests consisted of allowing two types of 
objects to free-fall into the seafloor with the accelera- 
tions experienced by the objects during penetrstion being 
recorded siechanically. The reaulting data were subjected to 
a regression analysis which yielded inforaation about the 
penetration aechanisa but no practical results. This was 
followed by a physical analysis baaed on static soil mechan- 
ics relations. The latter analysis was shown to yield 
predictions of penetration depth which were within 50% of 
the aeasured values. A suggested prediction technique based 
on this  analysis is presented. 

N-1179 
Heasunng  Water  Permeability  of  Masonry Walls, Aug  1971,  H. 
Hochaan,  AD7)|;,>( 

The Dunwell procedure for deteraining the water perae- 
ability of aasonry walls was modified so that it iaproved 
reproducibility, decreased the testing tiae froa 3 to 4 days 
to less than 1 hour, and did not aar the painted surface. 
These iaproveaents resulted froa the eliaination of the 
possiblity of air entrapaent in the reservoir snd finding a 
sealant that produces a leak-free systea lassediately and 
could be washed off with coaaon solvents. 

N-1176 
Investigations Directed Toward Developaent of a Direct 
Reading Thickness Gage for Paint Filas on Wood, Get 1971, 
F. W. Brown, R. L. Aluahaugh, AD732936 

This is the final report of studies directed toward the 
developaent of a direct reading paint fila thickness gage 
for wood using backseattered beta radiation froa a SR-Y-90 
aource. The results of research reported here show the 
following: (1) the rugged portable field model of the paint 
fila thickness gsge that was developed can be used to mea- 
sure thicknesses of three lomrounly used exterior specifica- 
tion paint systems for wood. Calibration curves are given 
indicating that the gage can aeasure thicknesses froa 0.5 to 
30 ails and has an accuracy of about SV Additional data 
show that the gage readings are unaffected by the presence 
of absorbed moisture. (2) Work directed toward development 
of a direct reading gage and a smaller diameter probe was 
discontinued when it was found that the gage could not be 
used to determine thicknesses of three additional specifi- 
cation paint systems for wood, i.e., TT-P-19, TT-P-105, and 
MIL-P-52324, all applied over TT-P-25 priaer. The topcoats 
of these exterior paint systeas appear to be transparent to 
beta radiation and backscattering occurs only froa the 
priaer. 

N-1177 
Strength Properties of Soae  Pacific and Indian Oceans Sedi- 
aents, Aug 1971, D. G. Anderson, AD732366 

Sediaent engineering properties, including vane shear 
strength data and classification test results, are sum- 
marized for ron samples froa 18 locations in the southwest 
Pacific and eastern Indian Oceans. This suaaary presents 
information on the engineering properties of soils froa the 
areas of investigation. Atteapts were aade to correlate the 
aeasured strength data with index properties of the sedi- 
ments (Atterberg Limits) that can be determined froa dis- 
turbed or remolded saaples. For the relatively shallow 
sediaents considered in this study, no useful relationships 
were observed. 

N-UBO 
High Explosive Field  Test   of  BUSftlPS Blast Valve, Get   1971, 
J. Norbutas, R. Chapler, D.   Pal, ADB89703L 

Antiblast closure valves are intended to prevent de- 
structive air blast waves froa entering protected shelter 
areas through ventilation openings. To determine the effec- 
tiveness of one particular blast valve, NCEL participated in 
Event Dial Pack, the detonation of an above ground, surface 
tangent, spherical shaped, SlO-ton TNT charge, held at the 
Defence Research Establishment, Suffield, Alberta, Canada, 
in Jul 1970. Three identical valvea were tested at the 
predicted 50-psi level, one each oriented face-on, side-on, 
and back-on to the direction of the blast. The test instal- 
lation included electronic instru* ntatiou for auLoaatic 
recording of the blast loading and valve performance. The 
electronically recorded data showed an incident free field 
air blast pulse with a shock front peak overpressure of 44 
psi at the valve test sii.e. Valve leakage pulses with 
incident shock front peak overpressures of 12, 1C, and 8 
psi, and valve closure tiaes of less than 2 msec. The valve 
installation oriented back-on to the blast allowed the 
largest leakage pulse. Subsequent shock tube tests demon- 
strated less leakage for lower level incident shock waves 
applied face-on. The valve is recoaaended for use in venti- 
lation openings  in shelters housing fairly rugged equipme.it. 

N-1181 
High Explosive Field Test of a Hardened Air Entrainment 
Systea, Get 1971, D. E. Williaas, R. H. Fashbaugh, AD890483L 

Tests were conducted on a hardened air entrainaent 
systea as part of the U.S. prograa of the SOO-ton blast jnd 
shock experiaent Event Dial Pack to obtain data for purposes 
of validating analytical studies snd establiabing iaproved 
design criteria. The test waa divided into a blast valve 
test, an operational teat of an air entrainaent systea, and 
a debris Ingestion study. The blast valve test structure 
was located at a range corresponding to a 175-psi incident 
pressure level and the air entrainaent systea test structure 
and debris Ingestion test tubes were located at the 600-psi 
incident pressure range. The test results showed the air 
entrainaent system to be adequate in air blast wave attenua- 
tion and to be structurally sound. The NCEL air blast 
attenuator was effective in attenuating the air blast wave 
snd a conical debria deflector proved to be effective in 
limiting   the   amount   of  debris   ingested  into an air  inlet. 

» 
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MIM 
Sralluor PH* FuuntUtiuni - St«tr-ol-Ihr-Ar I. and D«ep-Ocran 
taplairarm Conctpta, Oct Uli, D. A. Kankr, H. J. 
Niiliurc,  AMI90«7 

A rrvifw ef thr italr-ul-thr-art of the Mplamwnt and 
Jraign of ••«floor file loundat luna/aiuhorain vai con- 
duttrd Srvrral tünirpt» tor Mpl^cMfnl Mchaniaaa ami- 
able for !>•• in water drptha to 6,000 ft w*rr considered, 
•nd • prrliamary ft fret ivrnraa evaluation of thr aerhamaBa 
«•• conducted to reduie the nuaber of ayateai for further 
investigation. The atate-»l-the-art revie» indicates that 
■anne drilling technique! and equipaent could be readily 
adapted for deep-ocean pile eaplaceaent fur a very uear-tera 
requiraaent. However, the uae of •uch a nelhod would be 
quite coatly. Other pile eaplarearnt ayateaa are preaently 
United to dep*.ha of about 1,000 ft by the need for rela- 
tively  large aaounta of power. 

Dcvelopaent of a 6,000-ft pile foundation/anchorage 
eaplaceaent capability la not Halted by any need to develop 
novel anchnnlcal equipaent Eiiiatlng rqutpaent can be 
adapted, or new equipaent can be deiigned on the haaia of 
proven principles. The aoat proaiaing eaplaceaent aecha- 
niaaa for Navy dcvelopaent are vibrators baaed on eccentric- 
weight or linear-oscillator devices, Jack-in aechamsas and 
screw-in systeas. Selection of a single concept for further 
developaent can be accoaplished in the nesr future. A 
anderste effort ia required to aore coapletely define the 
operating characteristics of the various types of eaplace- 
aent aechaniaaa. 

in Jul 1970. A water well and evaporative water raolrr ul 
apenal deaign were aubjected to a (iDO-pai uverpreiaure 
environaent. This report describes the test setup and the 
results obtained. 

N-lia» 
Esploaive    Anchor     for     Salvage     Operationa  -  Frogreaa    and 
Status,  Ort   1471,  J.   E.  Saith,  A1IMSU)'. 

An eaploaive anchor (or aalvage operationa waa dr- 
aigned, fabricated, and teated. The pnaary ab|ei'tive waa 
to alleviate the critical problen of anchoring in coral 
aeafloora, but n alao waa deaired to incorporate aa broad a 
range of salvage anchoring capahilitiea into the new anchor 
aa poaalhle. The prototype ia I.' ft high, haa a 10-ft 
circular baae, and weigha about fe tana. It tumtionrd in 
coral and developed a holding capacity greater than ISO.UOU 
lb. It also deaonstrsted potential lor aervice in other 
aeafloors snd over a wider range of operational conditiona. 
Further developaent ia proceeding to reduce anchor gist and 
weight and to aiaplify and aakr the ordnance ayatria aoie 
reliable so that It will neet acceptable operational atan- 
dacda. 

N-11S6A 
Eaploaive    Anchor     tor     Salvage 
Status,  Jsn  1472,  J.  E.   Saith 

Operatijna  -  Progress    and 

R-III3 
The   Relative  Notion  letween  Ships   in  Randoa Head  Seaa,   Sep 
1471, D.  A.  Davia, H    S. Zwihel, AD/ntoO 

Aa part of the Navy's prograa to develop aobile port 
facilities, sn analytical aodel haa been developel which can 
he uaed to coapute the relative aotion between vessels in 
regular and randoa head sees. The aodel, bssed on strip 
theory, is suitable for anslyiing all single hull, linearly 
■cored elender vessels. Since syaactry of aoonngs (if 
present) is aasuaed throughout, the aotion la restricted to 
heave, surge, and pitch. Deep-water added aasa and daapmg 
coefficienta are used in the equationa of notion, and the 
resulting aodel piedictions sre conaidered valid provided 
that the draft-to-aean depth ratio doea net greatly exceed 
0.50.      Typical    results   Iron   the   analysis   sre   presented. 

N-ll(7 
Motion of Freely Suspended Losds Due to Horizontal Ship 
Notion in Rsndoa Head Seas, Oct 1471, H. S. Zwihel, A0732368 

The theory is developed for the swinging aotion induced 
in s wire suspended load due to the homontal aotion of a 
ahip. An eiplicit formula ia obtained for the algnificant 
anplitude of horizontal load aotion when the ahip ia eapoaed 
to randoa head aeas. Nuaencal reaulta are preaented lor 
two typical cargo ships in s sea stste three. It is found 
thst very Isrge aotions are Buffered by the load. For 
critical line lengtha, reaonancr effecta aagmfy the ahip 
notion by aeveral ordrra of aagii'tude. Theae reaulta will 
be uaed to assist in the developaent of on-loading and 
off-loading devices for csrgo vessels in open beach opera- 
tiona. 

N-I1SA 
Coaainution of  Rock With Controlled  Stress Wsves, Oct   1471, 
R.  N.   Nurtha,  R.  J.  Odello, J.  R.   Allgood,  AD733MI 

Thia atudy was initiated to prove a principle upon 
which to baae the deaign of hard rock tunneling aachmra. 
The technique of interest involvea trepanning a core snd 
subsequent coaainution of the core by controlled stress 
wsves. 

To achieve the objective, exploratory explosive tests 
were perforaed in the laboratory on cylindrical speciarns 
cast froa hydrostona. Inatrua^ntat ion waa mat ailed on ao»r 
of the apaciaena to record the dynaaic radial strain result- 
ing froa the explosive detonstion. 

Both visual and strsin gsge data ahowed thst the speci- 
aens could be fractured in the desired aanner. The thick- 
neaa of the spelling wss found to be directly related to the 
radial atrcas wave chiracttriatlca. Thus, the spsll siae 
should be controllable hy changing the duration and aagni- 
tude ef the wave. 

N-UM 
High Exploaive Field Test of Hardened Cooling Equipaent,  Dec 
1471, J.  A.  Norbutaa, AD(40434L 

Cooling for hardened aheltera can be obtained froa 
water walla and evaporative water coolera. In an effort to 
deteraine the blast rasistsnee of theae cooling ayatea 
coaponanta in the high overpreaaure region, NCEL partici- 
pated ID Event Dial Pack, the detonation of a 500-ton 
•urface-tangent spherical charge of TNT at the Canadian 
Defence   Research  Eatabliahaent,   Suffield,   Alberta,   Canada, 

N-U>t 
Preliainary Investigation of Structural Daaage, San 
Fernando, California Earthquake ol February 4, 1471, Oct 
1471, S.  K.   Fakahaahi, S.  B. Nosseir, A0733b5S 

This report contains inforaation and photocapha ob- 
tained during a preliainary inveatigat Ion of alructural 
daaage cauaed by the San Fernando Valley, Calif, earthquake 
of 4 Feh 1471. Since the daaage was quite widespread, the 
failurea of only s few residential hoaea, cosssercial build- 
ings snd freeway bridges were inspected. Larger atructurra 
viaited were a hydraulic till daa which alaost failed coa- 
pletely, two large Veteran« Adaimatrat ion Hoapital build- 
ings thst collapaed, and the loa Angelea County Olive View 
Nedical Center. The photographs presented in this report 
were all taken within 4 daya after the earthquake atruck and 
depict the various aodes of fsilure incurred hy the struc- 
tures. The failure patterns at the Olive View Hedual 
Center clearly ahowed the superiority of the spirally rein- 
forced concrete coluana over the tied coluans. Thia and 
other significsnt structursl fsilures aay call for a criti- 
cal  review of  the  current building codes. 

Survey,    USNAS 
H.     Toaita,    H. 

Agana,    tiuan, 
Ci    Chapaan, 

N-1114 
Airfield Paveaent Condition 
Mariana Islsnds, Sep 1471, 
A0733660 

The reaults of s condition survey of the airfield 
psveaents al the U.S. Naval Air Station, Agsns, Guan, 
Nariana Islands sre preaented. The aurvey eatabliahrd 
ststisticslly based indicatora of the condition of the 
individual   aaphsltic   concrete   iind   portlsnd  ceaent   concrete 
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|M\c«rrit fuctlttlrt Additional pvaluation rtfottn mrludrd 
phnto^raphli lovrtaur ol defrrl tvpft. pi)*pAt«lion of th< 
t oiiRt nit t ion hmlotv ot thr ntjition, c o«i|ti lat ion ol data on 
iiiii«*nl JiMiaft i i 41 t 11 «ml at t( i aft ' \v •• umnH I ht* Bta- 
t ton. pf i f IMMAIK r of i unway Rkitl rrii i nt an« r XrhKn , ami a 
■i udv of Ihr t r.jiM i .^«1 iti H Ioi tut inr pavfMitrnt rva luat ion 
r I f o 11 R 

N-IWO 
Ai i f i rlil r «v •«i« nt i'ondtt ion Sm Vf>v , I'SNAS |*i|>f*i la I Rrai h, 
(alitotnia. Np W 1, N Ttwita, I. .1 WoloRrynalti . ÜISMM 

The tPRiil t R of « i omlit ion tturvrv #| 'In m 11 if 111 
pavMmta at ihr U.S Naval AM Station, iMpnial Rrath, 
t'a) 11 r   ei .■»■»• nt.)        I In    mirvfv r at ahl i iihf i*  Ntatialitftllv 
I'.iv.,! i ondi I ion im»N-i N (wriithtrit d^frcl dr.iatt irn 1 vim h 
VMS tlitr« t mdti ators ol the ■ omitt ion ol thr tndivtilnal 
awpha 11 M > on« relr anil poi t I an*\ i rwrnt roni i • (• pavrnifnt 
fartlttira Additional fvnhifttion rlloils im ludrd pholo- 
Riaphi« »ovriaur ol drlr»! typf«, preparation of |h#» ton- 
»tiuvtion hiatoiv «I thr Rlation, . o»(<i I .M ion of data on 
«in i nil ai ■ i i aft 11 al I it and itrrraM ' vpr« it» inn ihr «I a- 
t ion, pfi lormam r of i mtitftv Nltid irKialatu«* trata, and a 
atndv    of     Ihr     irtpii ifMarnl K    lot     (utmr    pavrwrnt    rvaluat ion 
rlfoitR 

N-tlll 
IVv,-[. i-mrni    §|     ,»   poiifthir   Swokr   and   tian   Hrann«]   llntl   for 
IVmomif 1    Shrlt PIK,    O» t    1^71,   S     C.    liarn,    K     S     t haplrt , 

A tfaitibilitv atudy WAR »anifd out rarliri to di*tri- 
Minr il a ptittahlr unit IR a practical «pproath to i hi 
pi.l'Irm ol i.m.'viiif; VIW.-K.- und R^ROR produt»d hv aaia11 lirra 
in |'t-i RoniiP I Mhrt t PI R To dpt PIIRIIIP t hp tiRPlnlnpan ol t hp 
i om ppt , ft prototype unit wan drRiftiiPd. dpvploppd, and 
tpRtpd m thr lahoiatory to IPMIA-P Raiokp and na^-R npiirtatpd 
to Rtmutaip ft SUM I I IMP in a ^SOO-ru It rooM. rhp proto 
Ivpp pot 1 aMp vm.-k. and gaR mwival unit WAR lound to «nr- 
*P»Rful Iv ipdiii p thp aaiokp and naNPR to hahitahlp IPVPIn in 
ahoiit    ^-l/i  hi Npri^aaapiidat lona   «IP   ».nip    to    laniovr   thp 
i oiiRt MK t ion    and   ppt lotmam p   of   thr   urn t    lot    RPI v u p-widp 
appli« ationa. 

N-II«i 
AnalvRiR of thr rondition of thp Snap 7-¥. Acoiint n Itparon 
InRiallation AttPt ftk Month« at 1,1)6 tathoma, M 1,1".\ 3, 
F,   JMkiM,   IMVSYttt 

An iRolopn nptiPiatot powprrd atoualic bpaton inatalla- 
t ion M iptovpipd aftri h* HHA O( PxpoRinp to thp RpavatPi 
and hotto« RpdiMpntR at ^,fiS0 lathiwa ol dppth in thp 
Allantw Oi pan aoulh ol Bpriauda. An analyma ol thp dptpii- 
oi ftt ion o| t hp \ omp-Mirn' R »| thp innf «1 lat ion ahowpd t hat 
thp haair RIPPI Riippo.t ntMirtiitP and thp laotopit (t^nPiatoi 
hoiiRinit aiiffpipd only n>,inm.»l atlaik Thp tifrtnapa ol 
thpRp .l.-mrnl-- atp prnjpctpd to PKI ppd 10 yr at this BUP 

SlamlpaH RIPPI roaiponpntR of thp inalallatton VPIP RPVPI IV 

corrodpd and thr URP of Rtainlpaa RIPPI la not IPI oawpndpd 
Thp hottoai pnvi lontarnt in this loiation «an lound to hr 
atypnal and Kinitai mat ai lat ion« at othrr would havp 
RiKin f ii ant ly  ahortpr   lifpimipR 

N-IIMt 
FpaRihllily  of  Oonputpr  MOIIPIR  lot  Military Soil  Stahilira* 
I.on  RNMffdli   Nov   1471,   J.   |.   Forrrat ,   ADT^NAAh 

ThiR ipport tonaldpia thr ipftRibility of uainft loaiputpi 
nodplR foi dpvrlopinn paprdirnt aof I atabi I itat ion tnh- 
niqupR. Of Mjor iaportanr« IR Ihr tnrrraar in loll 
RliPiinth nriraaary to providp appiifipd drjirpR of vrhiclp 
atohilily and dimt oi MMle.i control. Thr MPIIIR of pur- 
Rinnft thiR taRk at thp »olPMilai IPVPI arr ronaidprpd, and 
it IR dpiidpd that applivatton o| plprtrothpMiial theory .« 
not wartantpd at thia t lair A •rrhaniRlM approach, haKpd 
upon  limtp rl.-mrnl   In hnolony,   IR RU|t||pntrd. 

Analyais  ol   Olf-loadin«  targo   *•    ""'  Vatll.  Oi t   1971,  J.  |, 
ktrhy,  an   M>SOU 

Thia tppott dovimpnt a an pR|tpr iffpnt al paatainat ion Oi 
thp attainablp Mffgt llowiatr lot two lyp«»a of futurr land- 
ing iiaft, air Miahioii and pUu n* Roth loiklill and itanr 
oil-loading WPIP (onaidrrnl, and thp ppifonnamp uaing 
•^ in % lOH m lar|£p pallpla waa coapar^d «tith thai uainit 
40 in. a All tn pallrta ll wan lound that Ihr UM* pallrl 
lomrpl tan incrpaar the produ«tlvity ol the lorMift hy 
notp than U10\ and thp »ranr hy appioaiaialPly ^00% OVPI what 
IR poRRihlr with thr  Rtandaid pallet 

N-I1MS 
Thp   HiodPKiadation   of   Üi 1    in   SrawatPi    for   Naval   Tollut ton 
Tontiol,  Jan  1972,  T.   B.  0'NpiU,  A117407N7 

Natuiat oil Rpppn and anidpntal apilla air toaaaon to 
thp »oftut of SouthPtn Califoinia FIPIII ohRPtvationa and 
lahotatoty tpRta auppoit thp virv that aMtiiiP ancioornamaaia 
havp thp tapaitty to oxldiffr and thu* dpgrade oil and dniv- 
fttivpn of oil. Thia ipport dpa«tihpa thp ■amplim of brach 
aaud, Rpdnaent vatpi , and tai dppoaita f roai 1'^ dtffpipnl 
attpa of Southrin Calllornla, whprp oil spillR arp rhronu 
Thr laboratory to.htn.jnrv of iaolatinn and cultutinii 
hydioi ftihon-oxtdi^tnn MM IOOI itanlaaiR air alao deaiitbpd, a« 
are crll dpnaity atudtPa, whrrp Navy fupla aip uapd aa thp 
ROIP ROIIMP of pnpiKV for MicrobpR in thp collpitpd aataplpa. 
To datp. h« hydrocarbon'oatdtatng appcipii, AH baitpriat 10 
Iungi,   «nd A vpaatR havp bppn  laolatpd 

N-liaft 
Noonnn SyatP« lompptR lor Kxprdi t lonary loKialica Facility 
opri «t IOIIR, Oi t 14 71, K C Tovnp« V. Ö. Natch, AD7A^7N0 

Thp oh^pt t ivp of thia Rtudy WAR to drvplop an 
rnninpri inn/oppiat lonal a»Pt hodolony lo «RiirRR thp fpaatbl'- 
ity of, and to dpainn an a pipliaiinary t oncppt, thp total 
■aoonnn RyatPian for cargo ahipa and anaoctatpd unloading 
plat Ionia opptat tng In oppn and ahpltrrpd coaatal «atprn 
Ihr atPlhodology waa to hp capablr of pxaanninn thr RKionnR 
RVRtraiR in tpnaa ol ppitoiiaancp, loniatu hurdpn, inatalla- 
tion, and oppi«tional annfpa in thp conlpat ol thp rxprd» 
lionaty LftgitttCf facility. Mooring concppla arp propoapd 
and altPinativpR idpntifipd in tpnaa of thp alalp-of-thp-art 
and advancpd tpchniial aolutiona. Toat-pffpetivpnpaa MH»- 

paitRona atp aiadp of thr pioponpd laooring concppta uamg thp 
aipthodologv dpvploppd in thp atudy. Tpchmcal barriPiR and 
liadp-of f a arp Idpnl iliPd, HPTKF drvplopiapnt a aip IYCM- 

aipndpd 

N-111? 
IVvplopaipnt   of   an Mpvatpd  Tauapwav  -  Surf   Tpata,  Nov  1171, 
B.   I.   Katth,   AIWmA? 

TpRta WPIP ppiloiiapd ti\ dptpnamr the fpaaihtltly of 
pipctmg an plpvatrd pontoon t auapway in thp aurf ronp of an 
oppn bpach Aani pontoona, tapaauiing ^O».1*^ It, aptvpd aa 
tpal vphiclpR. Tpchnl^iipa for inatalling an plpvatpd cauap- 
way in a ami rnviionrnpnt vnr pvatualpd, functtona rp^uii- 
ing ipfinpawnt and/oi lurthPt drvr lopmr.-t wrir idpntifipd 
Two indpppndpnt tpala WPIP ppifotiapd - onp at thp bpach 
intprfacp and onp in 20 It of watpt appioKUaatplv U>0 ft 
Plfü ahorp. Katiaiatpa of timr. manpown , and rquipawnt 
ipqulrpil to prpct an plpvatpd cauapway wrrp dprivpd fro« thp 
pappiiairnt Thr tpala dpaional i atpd that thp opprattona 
tpipilipd to tnatall an plpvatpd cauapway arp Ipaaiblr tn 
am f up to A ft. Higher aurf la liKrlv to BPitouRly dpgiadp 
thp PIIpcttvpneaa ol  oppraliona. 

Anlipld Tavpiapnt Condition Survey, USNAS Ratbpia Point, 
Hawaii. Ocl 1971, N Tiwita, I. J. Wolonrynakt, APnM0<V 

Thp reaultB of a condition aurvpy ol the airfield 
pavetaentR at the U.S. Naval Air Stat ion, Rarhpin iVtnt , 
Hawaii   tit  pipaenled       Thp  survpy  patabliahrd  atatlatically 

J 
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u 
bated condition nuaber» (weigbterf defect dcmitiei) which 
were direct indicaton of the condition of the individual 
aephaltic concrete and portland ceaent concrete paveaent 
facilities. Additional evaluation efforta included pboto- 
iraphic coverage of defect typea, preparation of the con- 
atruction history of the atation, coapilation of data on 
currant aircraft traffic and aircraft types usint the sta- 
tion, pcrfomance of runway skid resistance tests, and a 
study of the requireaents for future paveaent evaluation 
efforts. 

N-1199 
Reduction of Stresses in lurled Structures, Dec 1971, S. K. 
Tskahashi, R. N. Nurtha, AD736601 

Tests were perforaed in Event Dial Pack on I- and 3-ft 
diaaeter steel cylinders with heaispherical end caps to 
ob'.ain infonsation on the dynaaic behavior of structures 
containint fluid (a) internally pressurised and (b) with 
backpacking. The four teat structures were oriented with 
their longitudinsl sues parallel to the surface and noraal 
to a radius through ground zero. The data were uaed to 
coapare the variation of the paraaeters of internal prea- 
suriiation and backpacking and to check the results of a 
two-diaensional, nonlinear, large deforaatioo coaputer code 
developed for this tssk. The 3-ft diaa aodels were designed 
according to the recently developed optiaization equations 
by NCEL. The 3-ft diaa, 0.134-in. aodels were not daaaged 
when aubjected to a peak surface overpressure of 6S0 psi. 
The 1-ft diaaeter aodcl buckled in several locationa becauae 
of its shallow depth of burial. However, all the tanks were 
still operational after the blast. Strains, deflectiona, 
and accelerations were less for the internally pressurized 
capsule with backpacking than for the other two capsules 
with no backpacking. Peak interface preasure aeasured for 
the aodel with no backpacking and with internal pressure was 
about 44X of the peak surface overpressure. Finite eleaent 
coaputer data gave conservative estiaates. The NCEL optiai- 
zation equations can be used, with proper discretion, to 
design a buried fuel container to aurvive blast loading. 

N-1200 
Sulfur Concrete for Polsr Construction, Jan 1972, J. R. 
Keeton, AD692647L 

Ixperiacntal studies on sulfur concrete in the labora- 
tory and at HcHurdo Station, Antarctica are deacribed. 
Sulfur concrete aixtures contsining 12-1/21 and US sulfur 
by «wight of aggregate showed high tensile, .lexural, and 
coapreasive strengths as well as high Young's Modulus in the 
laboratory. With the equipaent utilized in Antarctica, 
adequate teaperatures were not obtained to produce aatisfac- 
tory sulfur concrete. 

N-1201 
Airfield Paveaent Condition Survey, USNAS Whidbey Island and 
USNOLF Coupeville, Washington, Nov 1971, D. J. Laabiotte, L. 
J. Woloszynski, AD73SI60 

The results of condition surveys of the airfield psve- 
asnts at the U.S. Nsvsl Air Station, Whidbey Island and U.S. 
Naval Outlying Field, Coupeville are preaented. The surveys 
established statistically based condition nuabers (weighted 
Jefect densities) which were direct indicatora of the condi- 
tions of the individual ssphaltic concrete and portland 
ceaent concrete paveaent facilities. Additional evaluation 
efforts at HAS Whidbey laland included photographic coverage 
of defect types, prepsration of the construction history of 
the station, coapilation of dsts on current aircraft traffic 
and aircraft types using the station, perforaance of runway 
skid resistance tests, and a study of the requiteaents for 
future paveaent evaluation efforta. The additional evalua- 
tion efforts except for the skid resistsnee t:ats were also 
performed at NDLF Coupeville. 

N-1202 
Airfield Paveaent Condition Survey,   USHCAS Kaneohe, Hawaii, 
Nov 1971, H. Toaita, J. A. Carrie, AD73S861 

The reaults of s condition survey of the sirfield 
paveaenti St the U.S. Marine Corps Air Ststion, Kaneohe, 
Hawaii, are presented. The survey established ststistically 
baaed condition nuabers (weighted defect densities) which 
were direct indicstors of the condition of the individusl 
aaphaltic concrete and portland ceaent concrete paveaent 
facilities. Additionsl evaluation efforts included photo- 
graphic coversge of defect types, prepsrstion of the con- 
struction history of the station, coapilation of the data on 
current aircraft typea using the atation, perforaance of 
runway skid resistsnee tests, snd s study of the require- 
aents for future psveaent evaluation efforts. 

N-1203 
Airfield Paveaent Condition Survey, USNAF China Lake, 
California, Nov 1971, H. Toaita, R. B. Brownie, AD73S862 

The results of a condition survey of the airfield 
paveaents at the U.S. Naval Air Facility, China Lake, Calif. 
are presented. The survey establiahed statiatically based 
condition nuabers (weighted defect densities) which were 
direct indicstors of the condition of the individual asphsl- 
tic concrete snd portlsnd ceaent concrete psveaent fscili- 
ties. Additional evaluation efforts included photographic 
coverage of defect typea, preparation of the construction 
history of the ststion, coapilstion of dsts on current 
sircrsft traffic snd aircraft types using the ststion, 
perforaance of runway skid resistsnee tests, snd a study of 
the   requireaents   for   future   paveaent   evsluation   efforts. 

N-1204 
Airfield Psveaent Condition Survey, USNAS Alaaeda, 
California, Nov 1971, H. Toaita, L. J. Woloszynski, AD73S863 

The results of s condition survey of the sirfield 
psveaents st the USNAS Alaaeda, Calif., are presented. The 
survey established statiatically baaed condition nuabers 
(weighted defect densities) which were direct indicstors of 
the condition of the individual aaphaltic concrete and 
portland ceaent concrete paveaent facilitiea. Additional 
evaluation efforta included photographic coverage of defect 
typea, preparation of the construction history of the sta- 
tion, coapilation of dsts on current aircraft traffic and 
aircraft typea using the ststion, perforaance of runwsy skid 
resistsnee tests, snd a study of the requireaients for future 
paveaent evaluation efforta. 

N-1205 
Shock Wave Propagation Through Air Entrainaent Systeas - 
Phsse I, Feb 1972, R. H. Fashbaugh, A. Widawaky, AD89304SL 

An analytical study was undertsken with the objective 
of developing the cspsbility of predicting shock wsve propa- 
gation through air entrainaent systeas of hsrdened fscili- 
ties. Only one-diaensionsl solutions are considered in this 
report, the first phsse of the study. Two finite-difference 
scheaet for spproxiaating the hyperbolic partial differen- 
tial equationa of fluid dynaaics are uaed, the pseudo- 
viscosity scheae snd a modified form of the Lsx-Wendroff 
two-step scheae. Shock wsve attenuation due to viacous 
losses st ducting walls is included. A coapanion of the 
results of the snslysis with shock tube experitientsl dsts 
shows thst the pseudo-viscosity scheae sdequately predicta 
shock wave attenuation when a constsnt value of friction 
coefficient is used, except for very long ducts. The two 
step aethod results sgree with the shock sttenustion trend 
of the experiacotsl data but thia aethod predicts high 
vslues for the shock peek overpressure becsuse of sn over- 
shoot cauaed by the occurrence of oscillations in the nuaer- 
ical aolution. 
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••UM 
Ocvrlupawnl ol >'actlitii>> Aicuunlin| and Airfirld üpri m umi 
Cuaputci Proirta* for Prcjacl WIRE, Apr 1972, C. J. Crowvll, 
AD400JI71 

The purpose ol Hr.-IfCt W1U (westfrn initallationii 
tr^ui ir»rnt s rvaluation) i» to avaluatv i-oniol idat ion plan« 
lor DOD inataltatlona for oprralional and/or «conoa.t advan- 
tagaa. Undtt Projrrt WIK>: iponaoraliip, NCEI. dcvrlop«d two 
>oM|)utri prograaa to hr uaad in thoac evaluations. (a) a 
■anagnaant accounting prograa which calculatrs (or a givrn 
data tha adrquacy, rrquiraairnt, and cost of (acilitica at 
Oüß installations, and (b) a aanagrarnt sisiulation tool 
which pradtcta oparational charactanatlea ol DOD airlirlda 
aa a (unction ol ground and air traldc. This is tha (mal 
report  on davrlopawnt  ol   those prograas. 

The aanageavnt accounting prograa coi tsms ibg category 
codes ol lacilities and aay be easily expaided. The prograa 
can be used lor auloaated analysis ol the HKK1. o( a amgle 
inatallation or to analyse the (acililies lapact ol baae 
consolidationa. 

N-UO? 

Inveatigatiun o( Heat Pipe Technology tor Naval Applica- 
-lona, Feb 1472, S. C. üarg, A0(426«4L 

A survey ol heat pipe theory, applications and develop- 
aenta has been carried out with particular ralarence to long 
heat pipes. Applications in Navvl operations where the heat 
pipe technology could be prolitably eaployed are pointed 
out. RecosMendat ions are aade to design and teat a long 
heat pipe in the laboratory with a view to applying the 
technology in laproving eifuipaent operation and reliability, 
reducing maintenance or coaponent replaceaenl, reducing cost 
ol operation, or peraitting designs which otherwise aight 
not be leasible 

N-120« 
Airdeld    Paveaent     Condition    Survey,     USNOLF    San    Nicolas 
laland,    Cali(ornia,    Dec    1971,   N.    Toaita,   R.    t.    Brownie, 
IBTJMM 

The results ol a condition survey of the airdeld 
paveavnts at the B.I Naval Outlying Field, San Nicolas 
laland, Calt(., are presented The aurvay establiahed 
atatiatically baaed condition nuabera (weighted dried 
denaitiea) which were direct indicators of the condition of 
the individual aaphaltic concrete and Portland ceaent con- 
crete paveiaent facilitiea. Additional evaluation efforta 
included phntcgraphic coverage ol defect types, preparation 
ol the construction history ol the station, coapilation ol 
data on current aircralt traffic and ai.craft types using 
•hr atation, and a atudy of the requireaenta for future 
paveaent evaluation efforta. 

N-1210 
Ten Year Field Eaposure of Concrete and Masonry Paints, Apr 
1972, C. V. Brouillatte, A074387I 

Four specification coatings for aasonry surfaces were 
spplied in Aug 1961 to two concrete buildings in the NCEL 
coaplex. Their condition was exaalncd at about yearly 
intervala for Id yr. Three exterior eaulaion paints, acry- 
lic (TT-P-0019A), polyvinyl acetate (TT-P-0055A) and 
atyrene-buladiene (TT-I'-00')9A), were found to perfonawell. 
The ceaent-water base coating (TT-P-0021A) preacnted an 
unsightly appearance within 2 yr, particularly juat alter a 
rain. Because ol greater alkali realstance and lower coat, 
exterior acrylic eaulaion pamt la recoaaended (or general 
uae on auaonry sur(aces. 

N-1211 
AntKouling Concrete - Preliainary Report, Jan 1972, J. S. 
Muraoka, AD73BI26 

Concrete teat panela containing expanded shale aggre- 
gatea aaturated with varioua antKouling chcalcala were 
placed in tropical watera, in Port Hueneae Harbor, at dep'.ha 
o( 120 (t, 600 (t, and on the Bur(ace to evaluate antiloul- 
ing propertiea of the cheaicala. Panela with alxtures of 
• ntifouDng cheaicala were acre realstanl to fouling than 
panela with a amgle cheaical coapound. The atudy la con- 

tinuing 

N-1212 
Harglnal Terrain Platforaa, Jun '«72, A Widawaky, AD9019B7L 

Froa a dcailed study of 10 types of terrain and re- 
quireaenta for 6 typea of L-U'-ry alaalona, an analytical 
evaluation of exiating and conceptual platforaa was aade. 
It was (ound thst a (oaa dbergUaa platfora would be aoat 
effective over the terrain-aiaaion spectrua. A aodrl of 
such a platfora waa built and aucceaafully teated as an 
artillery platfora on a surface of extreaely low bearing 
atrength. A need for a apeclally designed VT01 platfora waa 
identified. Of currently existing platforaa, those aost 
effective over the entire terrain-aiaaion spectrua are AM-l, 
Airaoblle Firing Platfora (Rock laland Araenal), NO-NAT, 

XNI8EI, and XM20. 

N-12U 
Corroalon   of Materials   in  Surface  Seawater After   12  and   18 
Nonths  of  Exposure,  Jan  1972,  F.   N.   Relnhart,  J.  F.   Jcoklna, 
MIT4M71 

A total of I.ISO speciaens of 189 different alloys were 
completely nasersed in surface seawater for 12 and 18 ao to 
obtain data for coaparlaon with deep ocean corroaioa data. 
Corroalon ratea, types o( corroalon and pit depths ware 
deteralned. 

N-1209 

Studies in Saturated Pool Boiling ol Water, Jan 1972, S. C. 
Garg, AD7J8825 

A photographic atudy o( aaturated nucleate pool boiling 
of water on honiontally aounted wires and tubee waa carried 
out. The effecta of the dlaaetcr of the heating aurface, 
systea pressure and heat flux upon the bubble dlaaetcr at 
departure froa the heating aurface were Inveatigated. Five 
platinua wirea of diaaeter between 0.001 end 0.026 in. and 
two platinua tubes of diaaeter 0.05 and 0.10 in. were used 
at preaaurea between 1.0 and U.7 paia. Departure diaaeter 
of acre than 1,800 discrete hubbies waa aeasured at heat 
dtuea up to 125,000 Btu/hr-ft by a fraae-by-fraae analysis 
of 6,100 ft of 16 aa dla taken at 3,000 and 5,000 fraaes/ 
•tc. 

The bubble diaaeter data were coapared with analytical 
expreaaiona by Owena, Ivcy and Norns and Garg. An eapin- 
cal expreaaun la propoaed which aucceaafully correlatea the 
bubble diaaetera in saturated nucleate pool boiling of water 
at all preaaurea. Recoaaendatlona are aade to »ysteaati- 
cally inveatigate the effecta of aurface roughneaa and the 
degree of aubcoollng upon the bubble dlaaeters at departure 
in nucleate pool boiling. 

N-12U 
Airdeld Paveaent Condition -Survey, USNALF San Cleaente 
laland, California, Jan 1972, H. Toaita, L. J. Woloaxynakl, 
AD7J8827 

The results of a condition survey of the airdeld 
paveaents at the U.S. Naval Auxiliary Landing Field, San 
Cleaente Island, Calif., are presented. The survey estab- 
liahed atatiatically based indicators of the condition of 
the Individual poitland ceaent concrete paveaent facilities. 
Additional evaluation efforta Included photographic coverage 
of defect typea, preparation of the conatruction history of 
the station, coapilation of data on current aircraft traffic 
and aircraft typea ualng the atation, perfonaance of runway 
akid resistance tcata, and a atudy of the requireaenta for 
future paveaent evaluation efforta. 

N-1215 
Airfield Paveaent Condition Survey, USNCAS (H) Santa An« and 
USHCAS (HOLF) Mile Square, California, Jan 1972, H. Toaita, 
J. A. Garcia. AD738828 

The results o( a condition survey »I the airfield 
paveaents at the U.S. Marine Corpa Air Station (Helicopter) 
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Santa Ana and U.S. Narin* Corpa Air Station (MaUcoptar 
Outlyiiig Landini rtcld) Nila Stuart, Calif., ar« prtaantad. 
Tha aurwya aatabliabad atatiatically baaed condition niM- 
bara (waightad dalact danattiaa) whuh war* dtract indica- 
tora of th» condition of th* individual aaphaltic c.ncret» 
and portland caaant coacrat» pavaaant facilitiaa. Addi- 
tional »valuation afforta at NCAS (N) Santa Ana includad 
photoirapfeic rovara|a of dafact typat, preparation of tha 
conatruction hiatory of the atation, coopilation of data nn 
currant aircraft traffic and aircraft typea uiii.g tha ata- 
tion, paifonMnca of runway akid raaiatance taata, and a 
atudy of the raquireawnta for future paveawnt evaluation 
efforta. The additional evaluation efforta eaccpt for the 
coaptlation of th' -ircraft data were alao perfonaed at NCAS 
(HOLF) Nile S<|< • 

N-1216 

Narine Corpa Cargo Tranafer In Coabat Operationa, Feb 1972, 
N. J Wolfe, AM9264SL 

The objertiva of the atudy waa to detenaina what hard- 
ware la required to iaprove the aupply ayateai of the Hanne 
Corpa in coabat. The acope of the atudy included the aate- 
riala handlint equipaent needed to aove cargo froa the 
aanufacturer or auppller through to th* uaing unit In the 
field. A qualitative approach waa uaed to inveatigate the 
routine aateriala handling requlraaenta at all echelona in 
the coabat tone. Specific recoaaendationa are given for a 
faally of equlpaent auitablc for handling alandard palleta 
aa well aa newer foraa of palletlted and containetited 
cargo. 

H-IJI7 

Atrflaid Paveaent Condition Survey, USNALF Monterey, 
California, Jan 1972, H Toaita, L. J. Woloaiynaki, AD7393U 

The reaulta of a condition aurvey of the airfield 
paveaenta at the USNALF, Nonter«y, Calif., arc preaented. 
The aurvey eatabliahed atatiatically baaed condition nuabera 
(weighted defect denaitiea) which were direct indicatora of 
the condition of the individual aaphaltic concrete and 
Portland ceaent concrete paveaent facilltiea. Additional 
evaluation efforta Included photographic coverage of defect 
typea, preparation of the conatruction hiatory of th« ela- 
tion, coapilation of data on current aircraft traffic and 
aircraft typea uaing the atation, perforaanc* of runway akid 
realatance teata, and a atudy of tha requireaenta for future 
paveaent evaluation efforta. 

N-121S 

Airfield Paveaent Condition Survey, USNCAS Yuaa, Arizona, 
Feb 1972, H. Toaita, L. J. Woloaiynaki, AD7393I7 

The reaulta of a condition aurvey of the airfield 
paveaenta at tne U.S. Narine Corpa Air Station, Yuaa, Aril, 
are preaented. The aurvey eatabliahed atatiatically baaed 
condition nuabera (weighted defect denaitiea) which were 
direct Indicatora of the condition of the individual aaphal- 
tic concrete and portland ceaent concrete paveaent facill- 
tiea. Additional evaluation efforta included photographic 
coverage of defect typea, preparation of the conatruction 
hiatory of the atation, coapilation of data on current 
aircraft traffic and aircraft typea uaing the atation, 
parforaanc* of runway akid raaiatance taata, and a atudy of 
the requireaenta for future paveaent evaluation effort*. 

11-1219 

Airfield Paveaent Condition Survey, USNALF Crowa Landing, 
California, Feb 1972, H. Toaita, L. J. Woloaiynaki, AD739316 

The reaulta of a condition aurvey of the airfield 
paveaenta at the USNALF, Crow* Landing, Calif., are pre- 
aented. The aurvey eatabliahed atatiatically baaed condi- 
tion nuabera (weighted defect denaitiea) which were direct 
indicatora of the condition of the individual portland 
caaent concrete paveaent facilltiea. Additional evaluation 
efforta Included photographic coverage of defect typea, 
preparation of the conatruction hiatory of the atation, 
coapilation of data on current aircraft traffic and aircraft 

typea uaing th* atation, perforaance ol runway akid mii- 
tance teata, and a itudy of the requireaenta for futurr 
paveaent evaluation efforta. 

N-1220 
Claaaifled Natrnala Incineration - The Probleae and Current 
Approachea to Their Solution, Apr 1972, W. W. Walaon, 
AD900215L 

The Naval ahore fatabliahaent haa found it increaaingly 
difficult to effectively and econoaically deatroy the never- 
ending accuaulatlon of claaaifled Mtertala generated by 
andern governaent. Thia difficulty haa, in addition, been 
aagnifled In recent yeara by the neceaaity for coapliance 
with increaaingly atrlngent air pollution lontrol regula- 
tiona 

At the requeat of NAVFAC, a continuing inveatigation 
into laproved aelhoda for claaaifieJ Mteriala deal rut!-on, 
with apecial eaphaaia on incineration proreaaea, haa been 
conducted by NCIL. Aa a reault of thia prograa, it baa been 
detenained that the "itarved air" incinerator is currently a 
relatively inexpaniive and potentially effective unit. For 
aajor inatallatlona, and for the deatruction ol large quan- 
titiea of denaaly packed or bound aatenal, the "rotating 
coabuation chaaber" Incinerator appeara pruaiaing. 

Depth  for  Naval 
J. >. Clam, R. L. 

N-1221 
Underwater Surveying at Diver 
Inatallatlona - Nearahore, Apr 1972, 
Irackett, I,  G. Luthy, AD743S73 

Special aetkoda and novel equlpaent for diver aurvey In 
the nearahire tone were deaigned, teated, and uaed to con- 
duct a aeafloor conatruction aurvey at a alte off Anacapa 
laland, Calif. Sea aurface poaltlona were detenained and 
tranaferred to the aeafloor where two permanent benduaar^i 
were placed. The geodetic coordinatea of theae two beuch- 
■arka were detenained and cloaed back to the laland m thia 
work to »0.1 aec of latitude and longitude («10 ft) and t0.4 
ft of depth («IX)- Seafloor traverse and layout were per- 
fcraed with the aeaaureaent ol anglea, diatances, and rela- 
tive elevatioua. Angles aeaaured with a bearing circle and 
read to 30 aec were detenained on land to have a atandard 
error of cloaure of HS min around a aean of *2 min. 
Seafloor traverae discloaed an average angular cloaure error 
of -II.Sain. Diatances aeaaured by aurveyot'a tape and 
read to 0.01 ft were repeated over the aaae courae three 
tiaea to 1,160. Relative elevations aeaaured with a differ- 
ential preaaure gage on the aeafloor were virtually identi- 
cal to aeaauraaenta based on level readlnga to a level rod 
apar buoy. By thia work it waa deaonatrated that aurveying 
could be approached at diver depth on the seafloor in the 
nearahore tone. Although an interia capability la now 
available, ita accuracy and utility do not aatch that of 
third order land survey. Therefore, it la recoaaended that 
thia developaent be continued. 

N-1222 
In-Place Naintenance Painting of Steel   Piling, Apr 1972, C. 
V.  Brouillettc, R. W.  Drlako,  AD900212L 

Several aateriala and ap|'lleal ion procedurea have been 
investigated for use in th* in place aaintenance painting of 
steel piling. Coatinga deaigned for application to dry 
aandblaatcd piling above the waterline have perfonaed well 
for 2 yr. Coatinga deaigned for application between tidea, 
ao that they are wetted with aeawater alaoat lasaediately 
after application, or for application underwater, have 
perforaed well  for 1 yr. 

Application above water waa accoapliahed by conven- 
tional apraylng. Part of the application between tldea and 
a few feet below aean low water waa accoapliahed by a spe- 
cial coffardaa deaigned for uae on steel sheet piling. The 
heat waa -ccoapliahed by bruahing coatinga apecially lorau- 
lated for underwater application. Surface preparation for 
the latter application waa generally by underwater sand- 
blasting, but cleaning wilH a pneuaatic needle gun waa alao 
investigated Laboratory teating indicated that needle gun 
cleaning waa a proaiaing technique. It waa alao uaed to 
screen candidate underwater-applied coatinga. 

N-1J5 



Mui' thr prrf «mum r« •! st>ar trvt <o4liiigi> *tr %Mlttf 
|M »«i s IIIR tu .Ulr , thru tur thri mpoHui r JIHI invrsl igit ton 
Bl itrw Btttnali «nd «pplu^tion pruivdurra will luntmur itt 
ordVI   t>>   makr   t hrM   motr   |ii4itti4l   .mil   nuiutMUjI 

M*iaJ3 
I irlhjnr    FOM    HoflCl     for     Dirdgr    Pipr,     Apt     II72,     H      h 
Dniko, J. A   Praliclurs,   w* ■*^-. 

Ihr (.■.'. i h i I i t v al ukinit urrtlunr tu*m (Itutit .is ir- 
plairarutt foi (unvrnt luiut »trrl (tiftljtf' pip* ItMtl Ml 
III\I*»( ijt'lfil '111 • i i .» 1 in. I Jrsi |(ii i itjui i t-i nr •. wei r drtct - 
■ iiir«), 4nil t«0 l/N-ht jlf iH.i.trl ■. wnr t«'". italctl It W4S 
lontludftl Ui.ti 4 tiill-t>t4lr «t'ilrl al 4 (' .»«t of thi« drmitii 
itiuld   he   (jhtujtrit   hy   pfihontirl   ■!   4   ir«utr   lunlioii  with 
t !■! t rit     kaOH 1*4(9     Ol      m it r 1 1 .1 I s     4|I<I    r()ij ipMcilt      |IM      t'UMIMg 
>>)iri4tiunft hut tii.u only iii-Nf*iviir irsting al 4 prutotvpr 
»ulrl t4hit(4tr<l in thr field woultl iiiili(4tr whrtbn it 
would hr 4hli* to ■atint.iitorily wit hit and the sr\ I-I .■ 1 ondi ■ 
kittM   fin omit nrd   ill   4t I U4 I   u^r 

N-1224 
Cerroaiea or Alloy«   m Rydrviptc« -  tiw Daya al s.^oo Kret, 
Apr   !■'   -,   F.   N    Kfiiihitt,  J.   K     frnkins,   Al^'-^N". 

A total of SJS apveiMMU ot M' iitlmmt alleya wnr 
rxposrd al J drpth of -.'uu' ft in tht* Pacific Oraan foi IN" 

lUyh in otdn to drteiMinr the affattl of thr drrp ivaM 
rnvi numii'iit s     on     thru     toriosion     naiaiMK'« Corro»ioii 
i4trN,  typrs of  carroaioft,  pit drpthn, 4111I stirs* rorcoaiea 
1 1 4( kiiiK   rrs 1 si 4tu r*   41 r   pi rsrntril. 

N    I-".   - , .uu.'i I.M 

M-U» 
TrstM ol Boiidnt Woven Kovinit. H,i i I (al lc Nylon, «nd S4iul 
Agalaai   Mmm.   IDSMM,   .ind   ISSM Projactilaa, Jun 1972, w. A 
Kertun.   A1W0U8SI 

In Api I»?!, NGU taatad thr rtlrt I ivrnrsii of thrrr 
■atanala to «top fr«g»rnt» from HIMN, lOSan. and ISünn 
projactilaa   »i   i4«p   tvn.it,■ton.   Calif.     Thr   aatariala   m- 
i ludrd    I',* I I i si i,     nylon,    hoinlcd    wovrn    IOV mit,    and    und. 
Kiftht projactilaa wrrr drtoiutrd at raagaa from ■> to 20 ft 
tnHK  12 vhirldii,  aack  2 by  * ft.    shirM UUcteaaaaa raagad 
(low »/8 to 1-1/8 111. al wovrn rovinu, .,', to 60 plirs ol 
balliatic nylon, 4i)d J to 8 111. of ■and (ioiit4iiird hrtwtrn 
two nhrrtK of wovrn roving). It is aaliHatad fraa rutrapo- 
latiaa ol trtt data that .ill tiagmrnt» fiooi thr 81«« projac- 
tilr jrr stopprd hy 4hout 10 plirs of lutlistu nylon, ll/Ib 
in. of wovrn roving, or 2*1/2 in. of »«nd. Ki4giiirnts fro« 
thr iss«* prajactlla ara .itopprd by «bout 80 plirs, i-s/H 
to. 1 or 8 in. , raapact ivrly. In trtaü ol I rant wnght 
protactiOQi IMMISII- nylon la hrltn than wovrn roving 
whuh is brttn tti.tn ««nd. In griirr«l, throrrtiul pirdu- 
tion« undnrKt iwjtrd thr mr4Ntiird niunbri ot t ■ «gmrnt« hit- 
ting   .MI.I   tlir   iMimh. t   priloi4ting   thr  ühirlds 
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C ion ot Hot to« Hrrakout Krduition Nrthods, Apr 19 72, 
V4udiry,  An;A}880 
rr4küut I.M.rs prrHrnt prohlr«K 111 ««king trtnrv«! 
by inirr4King the lift forcr rripiuriirnt. irr4ting 4 

G «tup-hud in thr lilting linr, «nd c«iising control 
nltv during «»rrnt . Thrrr hir«koiU irduition «rthods 
r«trd using «««I 1 «ubarrsiblr si/rd object« Thmr 
■ arr: tl) «ud suit ion tuhrd, (2) w«trr flooding, «nd 
r jrtting. Thr rrsults showrd th«t «U «rthods wnr 
ivr «t rrducing thr bir«kout force to less than 10% of 
t weight of thr object. Pivn h«odling trchniipirs «rr 
trd md drsenbed. Also, 4 review of three awthods 
CalcHlata breakout   forces   is presented 

N-IJ28       CancelIrd 

Nvdraul u    Tool»   and   K^ui^Nornt   fai   I'ndrrwatn   Salvage,   Jul 
1972,  Ü    L    Liffick,  F    B    Narretl,  AI)748SSS 

Kxlending the U.S. Navy's uudnwatrr S4lv«ge c«p«bility 
will itvputr imiirovrd divn-oprratrd tools and etjuipa^nt 
NCKL is conduiting a progra« to develop hydr«ulic hardwair 
for futurr underwalrr salvagr oprrations. i-oMercial ly 
available hydraulic pu«ps, rigging, load handling and cut- 
t ing rt]uip«ent havr brrn rvalusted at NiU. to deteramr 
i hai at trnst u divn prr (oimancr and «rchamcal suitability 
lot undrrwatn oprrattou Manually oprratrd hydraulic puaip» 
wrrr shulitird and piusprd against 4 load trll to drtn«iiie 
reasonahlr Irvrls of diver exertion. Tests hsve shown that 
diver» tan be utilixrd 4» pii«e «kivrrs foi •■alt job» and 
that Hosie 1 oiivent lonal sutf«ce hydraulic f.jiiipmrnt can be 
iiNrd undnwatn foi iranonablr pn tods of time with a «mi- 
mum el «dditional aiaintenaiicr Sutfacr hydraulic r^uipmrnl 
aaitabla for underwater operation includes «anual [uuups. 
raaa, cylindera and several cutters Howevei, innovative 
new etjuijwent is urgently required for underwater salvage 
particularly (or I.M.I h4iidiing 

N-IJ.IO 
Concrete Polysiei Ctimposite lor Mi I itary Underseaa Fact 11- 
ties, Apr 197J, J. K. Keeton, R. L Alumbaugh, P. J. Hearst 

Precast port land ce«eiit concrete speciaens were tapieg- 
nated with «ono«eric and resinous «atenals by the biush-on, 
soak. «nd vacuiwsoak «et hods. The lapregnants were 
polyarnzrd by thr pro«otrd-cat4 lyt u or thn«al*catalyt 11 
mt'thoits 01 with cut ing «grnts . I «pi r gnat ions of speciaens 
with crt tain rpoxirs hy Ihr vacUIM-soak «rthod irsulted in 
rediu tions in water absorption ot over 99%. («pregnations 
ot sprcimrns with mrtli\l «ethactyUte by the v«cuiui-soak 
airlhod, polymni/rd thrr«4lc«t«tyt ic«l ly, rrsultrd in com 
presRive   stiengths  «s high as  23|730 p>i 

N-USI 
Kirld Study of Fencing Matn lal» in a Hannr-Atmospheric 
FnviroiiMent - Nrsults of Up to Thrrr Year» of Ataosphenc 
Fxposurr and Corrosion R«tr Deteminat ion, Jun K72, K S. 
Matsui.   AIV4684.> 

Fifteen different corrosion'resistant chain-link fenc- 
ing KVstrmN wrrr installed at NCFI . Port Hueneae to evaluate 
their pei foraance in 4 nailne-«t«ospheric enviroiusent. 
These included «eta 1 lie, plast iccoated, and al loy wire 
trnctng. The test fences were inspected and evaluated 
peiiodically lor thru prrforwince. and the cotrosion rates 
weir detrimnrd during and up to .1 vi of their exposure. A 
aalt-Bpray test was also tun on so«r of the saaples. As of 
this date, the evaluation indicates that the vinyl-cUd 
galvanized chain-link fence and accessories are perfommg 
better than other corrosion-resistance chain-link fence 
being investigated. Although cost ot thr vinyl-clad fencing 
was slightly «ore (1H) than the galvamited chain-link 
fence, the extra cost ot tt\e vinyl-dad fencing appearK 
nononically well justified because ot its outstanding 
corrosion resistance, longer service life, and other bene- 
fits  provided hy  the  vinyl   coating. 

N-12J2 
Buoyant Concrete for Ocean Construction and Flotation, Jun 
1972, N. H. Kusano, AD7UW22 

Buoyant concrete material has been envisioned tor ocean 
construction systems. This report si)»marizes an investiga- 
tion ot buoyant concretes containing lightweight, mniabsor- 
bent (t l-iss nodules as the major aggregate const ituent. 
Specimens (3 x 6 in. cylinders) fro« :15 different batches of 
concrete were tested for workability, strength, density, and 
absorption. The glass nodules were tested to laploaion. 
Mix design curves and cost estimates were determined. The 
results indicate that this concrete can be used as a tow- 
cost ($0.10 to 0 .'0 per pound of buoyancy) buoyant filler 
«aterial for ocean applications in which low-strength (ISO 
psi) is permissible. 
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N-1233 
Calibration of Wiuor Probe Teat Syatn for Strcagtb Evalua- 
tion of Concrete In Naval Structurea, J. R. Keeton, V. 
Hernandea, AM02S99L 

Teata are deacrlbed In which tbe concrete pre be teater 
(Wlnaor Probe Teat Syatca) waa calibrated in concrete alaba 
containint river atiregate having a Hoha acratch hardneaa of 
6 and in concrete alaba containing liaeitone agfegate 
having a Hoha hardneaa of 3.S. NCEL recoaaenda the probe 
teater, the teating procedurea, and calibration curvet given 
herein for evaluation of in-aitu coapreaaive atrength of 
concrete in eiiating atructurea of the Naval eatabliahaent. 

N-1234 
Near-Surface Facility Optiaiiation Inveatigation for the 
Survivable Sangui .<• Syateu Study, Apr 1972, J. R. AUgood, 
T. K. Lew, R. ' Odello, A. V. Widawaky, Secret 

N-1235 
Conductive Flooring for Ordnance Activitiea and Hoapitala, 
Jun 1972, P. J. Hearat, AD902600 

Varioua Bilita y and coaaercial ordnance facilitiea and 
varioua ailitary, public, and private hoapitala were viaited 
or contacted to obtain inforaation about the perforavmce of 
their conductive flooring. Many of the newer flooring 
aateriala gave aatiafactory aervice, but the inforaation 
obtained waa not adequate to rate or rank the different 
flooring aateriala. Hanufacturera of conductive flooring 
were alao contacted. Many conductive flooring aateriala are 
currently available, and the advantagea and diaadvantagea of 
theae aateriala are diacuaaed. 

N-123t 
Painta for Wood, Oct 1972, J. B. Crilly, AD752781 

Twenty-one paint ayateaa, aoatly latex, were expoaed on 
aouthern yellow pine and on douglaa fir plywood at Port 
Hueneae, Calif., and Kwajalein Atoll, Marshall Island», for 
IS and 27 ao. Two priaera, one oil and one latex, were 
uaed, and a few ayateaa were aelf-priaed. White and one 
blue tint. Federal Standard 595 color nuaber 35S26, were 
expoaed. A brief review of the pertinent literature through 
1961 ia included in the introduction. 

N-1237 
Piaton Plate Blaat Valve Developaent, Oct 1972, J. A. 
Norbutaa 

This note deacribea the atatua of a project to develop 
an antiblaat valve for use in ventilation ayateaa in har- 
dened sheltera. The valve ia to provide protection against 
the deatructive blaat wavea that aight propagate through 
ventilation openings aa a result of the detonation of nu- 
clear weapons in the ataosphere. Perforaance criteria for 
this passive type valve, include 1,000 pai reflected over- 
pressure at the valve inlet and 3,333 cfa air flow. A 
description is given of the coapleted preliainary deaign of 
the valve, baaed on a patented concept, that does not re- 
quire an external relay duct. Shock tube teats on a aodel 
of the valve dcaonatrated the valve'a ability to provide 
protection fro« blast wave« with reflected overpressure» as 
high aa 1,600 pai. Steady atate ventilation flow teata on 
the aodel valve revealed a preasure drop of 0.65 in. water 
gage at its rated capacity of 500 cfa. Thia ia well within 
the criteria. Plane for future work to coaplete the devel- 
opaent of a full sixe prototype valve are outlined. 

N-123« 
Salvage Equipacnt Pool - SUPSALV/NCEL, Jul 1972, J. J. 
Bayle», AD9036B8L 

This report Kas been prepared to aaaiat divera and 
aupport peraonnel with aspects of safety, handling and 
operation of hyd.-axine fueled aalvage lift assist devices. 
The devices (and fuel for thea) are located at NCEL, Port 
Hueneae, Calif., where Navy divert receive periodic training 
in their operation and aaintenance. This pool, augaented by 

other aiacellaneoua salvage equipaenta, and the trained 
peraonnel provide the Navy with a ready aalvage capability 
for eaergency incidenta. The devicea range in lift capa- 
bility up to a noainal t.i»  long tona. 

N-1239 
Study of Electrical Power Diatribution Systea Trsnsients 
Cauaed by Lightning at NAVRAOSTA (T), Isabela, Puerto Rico, 
Jun 1972, J. L. Brooks, K. Huang, AD903384L 

One of the objectivea of work unit YF38.534.aO5.0I.O01, 
"High Quality Electric Power for Sensitive Electronic Equip- 
aent at Naval Shore Station»," ia to characterize thoae 
transients occurring on the power distribution systea of 
Navy ahore stationa which can be directly correlated with 
obaerved lightning phenoaena. NAVRADSTA (T), laabela, 
Puerto Rico, waa choaen aa the tranaient aonitoring site 
becauae of the high incidence of lightning during the aonths 
of Aug snd Sep esch year. Accordingly, thia aonitoring trip 
was acheduled and coapleted between 16 Aug and 27 Sep 1971. 
This report describes, in detail, the electrical diatribu- 
tion systea of the two test sites and preaents a thorough 
analyaia of the recorded and obaerved eventa. The recorded 
tranaienta are tiae-correlated with obaerved lightning 
activity in auch a aanner as to provide an in-depth charac- 
terization of the nuaeroua types encountered. A theoretical 
treataent of the diatribution aystea response to a typical 
tranaient ia preaented based on the recorded tranaienta anri 
naaeplate data taken froa the varioua coaponenta of the 
distribution systea. 

N-mo 
Three-Phaae Power Diaturbance Monitor, Jun 1972, M  N. 
Saith, AD746169 

Thia report describes s newly developed three-phaae 
power diaturbance Monitor which consists of sn overvoltage 
aenaor counter, undervoltage sensor counter, low threshold 
pulse tranaient aenaor counter, high threahold aenaor 
counter and an over-under frequency sensor counter. The 
aonitor will siaultsneously aonitor voltage or frequency 
variationa and pulae tranaienta of either positive or nega- 
tive polarity on all phaaea of a 120/208, three phase, 50-60 
Hz power distribution circuit. 

N-1241 
Tests for Fsbric Characteristics - 8.4-ton Lift Capability 
Collapsible Salvage Pontoon,  Jul  1972,  J.  J.  Bayles, 
AO7«9026 

Tests conducted revesled that the 8.4-ton collapsible 
aalvage pontoon purchased under contrsct NOBS 94517 would 
not be sufficiently reliable to perait its use under certain 
deep ocean aalvage conditions. 

It is recoaaended that theae pontoons be liaited to 
salvage operations of leaa than 350 ft depth. 

N-1242 
Tropical Expoaure of Paint, Jul 1972, C. V. Brouillette, 
AD74818S 

Replicate tpeciaena of coated rteel teat panels were 
exposed in Kwajalein, Harahall Islands (8 deg 44 ft N lat); 
Kaneohe, Hawaii (21 deg 21 ft N lat); and Port Hueneae, 
Calif. (34 deg 7 ft N lat). Two teat sites were within the 
tropical zone (23 deg 27 ft N lat) and one waa about 10 deg 
north of thia xone. Coating perforaance was correlated with 
the variationa in weather conditions at these test sites. A 
rule of thuab was postulsted for claasifying coatinga aa 
r.oor, acceptable or excellent relative to their concurrent 
perforaance at Kwajalein and Kaneohe. A paint that doea not 
fail at either Kwajalein or Kaneohe after 3 yr of expoaure 
ia considered good to excellent, depending on any evidence 
of serious deterioration along the acribe aa well as the 
condition of the unacribed speciaen. If a paint fails at 
Kwajalein but has not failed at Kaneohe during 3 yr it is 
scceptable. 
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Hannr Curpt Kur I Syitm» (14 7V19«Mt Dri 1472. K I 
Wmtiry, A lokulMiiis, P. J Daly, N. E HolUn, H J 
Nurtün,  C    K    SMith,  W    W    W«ttun.   AU4070041. 

Thi k rr^ort «Ini uarnt > »n jui.» I vs i s o( Mum»* I'orpB hulk 
t nf 1 i i-.jn i rrarnt« brlwrrn I97S «nd 14MS The i ui irut Har tnr 
Cot}» Aiiphthiouii Akiuult Kurl Systr« i,AA>'S) and Tactic«! 
AudrKl Kurl Ui^prnaing SyHtr« lTAKÜS) wnr knvMtigatvd to 
drtrniinr thru i«p«hilily to wrt tuturr furl irquirmrnt•- 
A Miivry ot rrlatvd aililary «nd (t>aBrrtt«l turl *tora|r and 
handling    rtfuiparnt    was    ronduitrd Kuturr    turl    quantity 
tr^uirrarnta wrir drtrramrd tor vanoua oprrating »odrs and 
■ ixn ot loaihat rtjuipMrnt, along with a dratiiption ol furl 
drvrlupiirnla whuh »ay i rratr quality «.untrol prohlraa in 
thr f irld. Kn i>«arndat IODK ar r aadr to drvrlop a a^vdulai 
fon.ii.) arra furl supply lontainri ayatr« and a HOI quality 
control  •onitoriii£  «yatra 

Airfirld   Pavrarnt    Kvaluation,   Koyal   Thai   Navy   Station,   Ran 
U-Tapao    Airtirld,    Thailand,    Jun    1472,    U     J      Laabiottr, 

Thr rr-rvaluation ol Ihr pavrarnt at thr Koyal Thai 
Navy Station, Ran U-Tapau Airtirld, Thailand, i* pirarntrd 
with thr allowahlr gioaa load lapacitir« ol all airtirld 
pavrarnt* toi vanoua aircraft grar cont igurat lona. In 
cludrd arr rraultt ot a pavrarnt condition curvry with a 
drfrct auaaary, mutta ot pavrarnt and »oil trala ionductrd 
during ihr »urvry, aupplrarntary photographs, and rstiaalra 
ot   rraaming  runway  pavrarnt   lifr 

N-1244 Add 
Airtirld Pavrarnt Kvaluation, Koyal Thai Navy Station, Ban 
U-Tapao Airtirld, Thailand. Jun 1472, D. J. Laabiottr 

Tahlr 5. p. M, "SiUBMry of Allowahlr Grois Ai re rait 
loadings," dors not includr allowahlr loads tor OSA ait' 
iratt. This is brcausr at prrsrnt thrrr arr no publishrd 
rvaluation/gross-load charts for C*$A aircraft on rigid 
pavrarnts It is possihlr, howrvrr, to rstiaatr allowahlr 
C-SA gross loads on U-Tapao pavrarnts by utilizing prrarntly 
availablr drsign curvrs tor thr aircraft . This procrdurr 
yirlds allowahlr gross C-SA loadings of at Iraal 400,000 lb 
on all ot thr airtirld tacilitirs listrd in Tahlr 5. 

N-I24S 
Dirrct Kaibritarnt Anchor Holding Capacity, Drc 1472, K  J, 
Taylor. H. J. 1-e, AD75474!> 

Trchmqurs for prrdicting thr aaaiaua uplift fotcrs 
which aay hr applird to dirrct rahritornt anchors without 
causing thr anchor to pull out are provided. This holding 
capacity problra is subdividrd into three categories, iaae- 
diate breakout. lo.Ag-tera static load, and long-tens ir~ 
pratrd load. Hol^i.ig capacities under long-ter« lepratrd 
and long-trra static loading conditions arr poorly undrr- 
stood at present It was therefore necessary to coabtne 
work froa other areas with a saall aaount ot directly appli- 
cable work to yield approxiaatr taaiediate use results. For 
each swnner of loading considered, two general types of 
srafloors are considered, cohrsionlrss and cohesive soil. 
Rock is not considered in thi* report. 

To siaplify the holding capacity prediction process, 
thr suggested procedure is outlined without rationale in a 
block diagraa with each ite« of the diagraa being briefly 
discussed.  A saaple prohlea is also presented, 

n than 10 drg and thoar in arras of rapid sediarnt accuau- 
lation, such as off aouths of large nvars. The report 
includes analyses of vertical and lateral loading and load 
resistance, tiedowns, use of aatenals, and foundation 
raplacraent Srvnal typual foundation types and apecial 
features are described Two exaaplr drsign pruhleaa air 
imludrd to illustratr thr design procedurea. 

RMI4I 
Krrction Instruction tor Unhratrd Storage Shelter and Kquip- 
arnt Repair Ship in Polar Regions, Nov 1472, F. W. Hi in . 
AMMMSl 

An tnvrhtigation ot availablr coaarrcial building 
systras showrd ihr told-a-way building was inrRprnstve and 
easily erected and could tunction as a heavy-equipawnt 
repair and aamtename shop or an unheated storage shelter 
when usrd in conjuiution with building accessories developed 
by Nt'K.l These accessories are a tiabei foundation and 
rnliancr raap, aiuhoiing systea, aobile foundation snd floor 
systra, hratmg systea, rlrctnval systns, an rquipaent doot 
covri, and a field erection booa. Erection procedurea and 
instiuctions tor the fold-a-way building and the accessories 
are pirarntrd in this Trchnical Notr. 

N-124* 
Building foundation Study at NcNurdo Station. Antarctica, 
Srp 1472. R A. Paige 

N(El. investigated probleaa concerning subsurface tea- 
peraturea, snow accuaulation, and potential frost heaving 
beneath buildings at NcHurdo Station. Antarctica. Two 
buildings were selected for a coaparative study of then 
effects upon eart h-f 111 foundation and under 1ying pri■• • 
tros*. i3nr building has an oprn blow space beneath it for 
air c:r;ulation and the other is coapletely enclosed. 

Snow drifting and accuaulalion beneath buildings with 
an >prii blow spacr is drtnaental becauae it engulfs utility 
pipes and renders thea inaccrsaiblr for SMintenance. It is 
also a source of mr\i water which could cause fill erosion 
or frost heaving. It is concluded that any building can ha 
enclosed as necessary because: 11) peraalrost conaiats 
predoainantly of sol id rock, there are no aones of tngh- 
ice-contetit silty soils typical of the Arctic, (21 the 
buildings protect the trosen ground froa solar and alao- 
spheric heal and tend to prevent thawing, and (J) the en- 
closed building has shown no detriaeital foundation effects 
since its cosqiletion in 1464. The earth-fill pad is froten 
solid and the area beneath the building is clean and dry. 

N-1244 
Snowdntt and Foundation Studies for the New South Pole 
Station. Nov 1472, F. V. Brier. R. A. Paige. AD7VU42 

A two ^«rt study wa* conducted to deterainr the snow- 
drift characteristics ot the New South Pole Ststion and 
properties of snow foundations at the South Pole. Snowtlrilt 
characteristics were studied using 1. ISO scale antdels in s 
wind duct and 1.10 scale ao'dels in the field. Froa the 
scale Sknlel testa, areas of high and low snow accuaulation 
rates were deteranted for s static undisturbed state in the 
vicinity of the station. The physical properties of natural 
and coapacted snow were deterained for the South pole and 
three load settleaent tests were conducted on different 
foundation aatenals. The load settteaent tests showed that 
the settleaent rate of footings on natural snow is several 
tiises greater than footings on coapacted snow. 

) 

J 

N-1246 
Foundation! lor SMII Sr«floor lnit«lUtion«, Srp II}!, H. 
Ü.   Hrrrwinn, AD7S02J9 

This rrport prr>rnts • procrdurr lor Ihr dnign ol 
foundation! lor aull non-Mnratrd and non-!tralr|ic ara- 
floor inataltationa. Thr» procrdurr! air applicablr only 
to inatallationa with dlarnaiona Iraa than 15 (t and at N- 
■rrird «right Iraa than 4,000 Ih. Thry do not rrijuirr a 
drtailrd analyaia of thr proaprctivr lit* and arr appticahlr 
to all arafloor Itttt, rxcrpt tho!r locatrd on alopn grrat- 

N-liS0 
InvratIgation ol Chmalcal Croailinking or Coaplraing ol 
Watrr-Solublr Hatrnala to Yirld Watrr-lnaolublr Natrrtala, 
Drc   I«;,?,  T.  Ror,  Jr.,  MfMlM 

In an rffort to producr rrainoua coafiounda for uar in 
prrvrnling paüagr ot watrr through poroua cvnatruction 
■atniala auch aa concrrtr, a imra ol croaalmktng or 
coaiplrxing rractiona wnr carnrd out to producr watrr- 
in!oluhlr aMtrnal! froa watrr-aoluhlr ■atrriala. Nonr of 
thr aatmala producrd had archamcal and chraical proper- 
tira rqual or auprrior to thoar of polyvinyl alcohol prr- 
cipitatrd by aodiua aullatr. 
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NOV-12561 
GravititioiMl Wavn in a Shallow Coapresaible Liquid, Report 
K-t.4, Hay 1949, California Inatitutr of Trchnology, L. I. 
Schiff 

This paper dpvelopa the theory of the propagation of 
wavea through a horizontally atratified coaipreaaible liquid 
under the influence of gravity, with two siaiplifying aaauap- 
tiona: (1) the wave aaplitudea are aaall, ao that a linear 
or firat-order theory sufficea, (2) the liquid ia aasuiaed to 
be ahallow so that the lengths of all waves are large in 
coaqianaon with the liquid depth. 

Air Bubble Breakwater, Report H-bU.l, Jun 1949, California 
Inatitute of Technology, I.   I. Schiff, AD80217 

This paper conaiders one aspect of the effectiveneas of 
a single or repeated air bubble acreen as a breakwater for 
gravitational waves in shallow water. The aspect considered 
ariaes fro« V • change in density and coapresaibility of the 
bubbly watei at compared with noraal water outside the 
screen. The effects of currents produced by the nass of 
rising bubbles will be discussed elsewhere. Use is made 
here of the notation and some results from another paper 
entitled Gravitational Waves in a Shallow Compressible 
Liquid; equations froa that paper are denoted by priaes. 
The properties of bubbly water are considered first, then 
the transmission of waves through a single bubble screen, 
and finally the transmission through a series of equally 
spaced screens. 

Model Studies of Aprs Harbor, Guam, H.I., Report N-63, Jun 
1949, California Institute of Technology 

This report presents the results of aodel studies of 
the water actions induced by waves and currents in and 
adjacent to Aprs Harbor, Guaa, M.I. The objectives of the 
studies were to evaluate designs for protective structures 
proposed by the Bureau of Yards and Docks, to recoaaend 
changes in these designs, if necessary, to obtain the de- 
tired protection froa water surface disturbances and to 
determine the circulation within the harbor and its effect 
on the pollution problem. 

Harbor Developaent Study, Model Studies for Harbor Develop- 
ments, Progress Report for Jun 1 to Dec 31, 1949, California 
Institute of Technology, J. H. Carr 

The general objective of the harbor developaent study 
is the investigation of the wave energy distribution in 
simple harbor areas, with the specific objective of deter- 
mining design principles which will permit the prediction of 
harbor performance. The progress accomplished to date has 
consisted of the analysis of the problem in terms of appli- 
cable phytical principles, the review of pretent knowledge 
of thete principles, the formulation of a general laboratory 
program, and the conttruction of the laboratory facilities 
required for the first phase of the program. 

Harbor Developaent Study, General Harbor Study: Progress 
Report for Jan I to Jun 30, 1950, California Institute of 
Technology, J. H. Carr 

Investigation of the theoretical aspects of water-wave 
diffraction through an opening in a breakwater has pro- 
gressed in two principal directions. Firtt, the work of 
Penney and Price, in adapting Sumaerfelds tolution of the 
optical diffraction problea to the cite of water-wave dif- 
fraction, hat been ttudied with a view toward generalizing 
it to tuit any angle of wave Incidence. In the tecond 
place, purtuing the aethod of a group at the Hattachutettt 
Inttitute of Technology, an application of Hathieu functiont 
to the ctte of water-wave diffraction has been made, to 
achieve an exact tolution of the problea. 

Thit tecond phate of the invettigation teeat to be 
especially fruitful in that the total aaount of energy 
entering a harbor, and the dittribution of energy within the 
harbor, can be numerically computed. Tablet of conttantt 
involved in thit compulation are being publithed by the 
National Bureau of Standardt, and will be generally avail- 
able toon. 

Harbor Development Study, General Harbor Study: Theoretical 
Studiea, Jun 1950, California Inatitute of Technology, M. E. 
Stelzriede 

Harbor Developaen'. Study, General Harbor Study: Progress 
Report, Jul 1950, Reflection and Trantaittion of Water Wavet 
by Floating and lilted Rigid Surfacet Barrier!, California 
Inatitute of Technology, J. H. Carr 

Harbor Developaent Study: Progrett Report for Aug 1 to 
Get 31, 1950, California Inttitute of Technology, J. H. 
Carr, H. Heitelt, H. C. Walker 

Harbor Developaent Study: Interia Report, Dec 1951, 
California Inatitute of Technology, J. G. Elliott, J. C. 
Hulft, H. Heiaelt 

Harbor Developaent Study: Model Study of U.S. Naval 
Station, Mayport, Florida, Dec 1951, Californi. Inttitute of 
Technology, M. Meitelt, J. H. Carr 

Harbor Developaent Study: Interia Report, Jan - Jul 1952, 
California Institute of Technology, J. H. Carr, J. G. 
Elliott, M. Meiaels, M. E. Stelzriede 

Harbor Developaent Studies: A Preliminary Invettigation of 
the Stability of Caisson-Type Bietkwatert, Progrett Report, 
Nov 1952, California Inttitute of Technology, J. C. Elliott 

Thit report detcribet the retult of experiments con- 
ducted by the bydrodynaalca laboratory with aodelt of 
caiaton-type breakwater!. The problea, equipaent and tech- 
niques were introduced and detcrlbed In part V of the 
January - July 1952 Interia report of this laboratory 
Briefly, the problea waa to investigate the stability of 
portable, gravity-tyre wave barrlert (calttont). At an 
initial approach, tettt were conducted with aodelt of the 
Phoenix barrier, tlnce toae prototpye data are available for 
coapariton. Thit preliminary ttudy wat qualitative in 
nature, however, the resultt Indicate the relative iapor- 
tanc ■ of the paraaetert Involved, and it it hoped that thete 
retults will be useful in planning future investigations of 
a more quantitative nature. 

Mobile Breakwater Studiea, Report N-64.2, Dec 1950, 
California Institute of Technology, J. H. Carr, ATI2089S9 

This report presents the results of ttudiet of the 
problems and possibilities of aoblle breakwater*. The field 
cf study wat divided Into two aaln parti, general investiga- 
tion of the hydroaechanical laws pertaining to the problea 
of wave height attenuation, and the laboratory invettigation 
of toae specific devicet which offered soae proalte of 
meeting minimum operational requirements. 

Mobile Breakwater Study, Interia Report, Oct 1951, 
California Inttitute of Technology, H. E. Stelzriede 

Thit repoit preientt i survey of the surface barrier 
ttudiet which had been conducted by the hydraulic structures 
laboratory up to that date. The performance curvet of a 
number of typet of aoblle breakwateri were examined, and the 
decision retched that the aott satisfactory one, all factors 
considered, wat the three-bulkhead ttructure. After Inves- 
tigating the effect of auch paraaetert at freeboard height, 
bottoa clearance, and bulkhead spacing on the overall behav- 
ior of the barrier, a scale aodel of a hypothetical proto- 
type pontoon asseably wat conttructed which incorporated 
what appeared to be the aott effective values of thete 
paraaetert. Performance data of thit to-called optiaua 
breakwater la given. 

Mobile Breakwater Study, Interia Report, Dec 1951, 
Californi* Inttitute of Technology, M. E. Stelzriede, J. H. 
Carr 

The present report contlnuet where the previous one 
left off, with * aore intensive consideration of certain 
feature* of barrier performance which have been but vaguely 
understood. Specifically, the valuet of the coefficient of 
tranaaittion, defined *• the ratio of tranaaitted wave 
height to incident wave height, were deteralned under vari- 
ous controlled wave condition* for the following bodies: 
(1) fixed single bulkhead* of different bottoa clearances, 
(2) fixed three-bulkhead barrier, (3) floating three- 
bulkhead barrier with fixed baffle extending upward froa the 
bottoa, (4) floating barrier with weighted aooring linea, 

C-l 



ii) flo«tio| btrrirr with inrmird virtu«! ■«•• on the rnd 
bulUitadi, (6) floatiai barrifr With hydrofoil <ddrd (orwird 
of lint bulkhctd. 

Wave Protection Atpecta of Harbor Design, Report E-ll, Aug 
14i2, California Inatitute of Technolugy, J. H Carr 

The purpoae of thia annual is to prcaent practical 
procedurea and techmquea which sake possible the rational 
design of artificial harbors on a wavr-protection basis. 
The over-all philosophy of design which has been adopted is 
one of successive approxiaation or refinea«nt Such a 
ayalea has the outstanding advantage that the nuaber of 
cooplicating variables can be greatly reduced in the case of 
the first-order solution, thus elisinating Mich •■higuity at 
the outaet. When the relatively atraightforward first-order 
solution has been obtained, it can be further refined to a 
degree conaiatent with the accuracy of the field data avail- 
able and the iaportance of the probleai. In particular, the 
firat-order lolutim ia obtained by applying the pnnciplea 
of wave diffraction to deteratne a breakwater orientatien 
which providea an acceptable degree of wave protection, 
without ronaidering the effect of w*ve reflectiona within 
the harbor. Succeaaive refmeaeota of this solution are 
obtained by conslderiDg the effect uf aultiple reflections 
within the harbor on the net wave disturbance at particular, 
atrategic areaa within the harbor. In addition to specific 
infonsation relating to the determnation of wave diatur- 
hancea for well defined situations, certain general rela- 
tionships between wave diaturbances and harbor geoawtry are 
diacuaaed. Theae relationships way be valuable qualitative 
guidea for the approxiMte solution of field probleas where 
a lack of tiae or other factors preclude the auking of a 
coaplete analysis. 

Intcii« Report (on Wave Forcea on Plane Barriers), Dec 
l4S2-Har 1953, California Inatitute of Technology, H. 
Meiaela, H. E. Steltriede 

Intena Report (on Wave Forcea on Barriera), Jul 1953, 
California Inatitute of Technology, J. G. Elliott 

Wave Forces on Plane Barriers, Report E-U.l, Oct 1953, 
California Inatitute of Technology, J. H Carr 

This report suaaarixes the analytical work and experi- 
■ental investigstions of plane barriera. Novel and practi- 
cally uaeful reaults are reported in two principal cate- 
goriea, (1) the deaoratration of a high degree of inaccuracy 
in the Sainflou theory for waves of length to depth ratio 
leaa than 3 or 4, and (2) the demonstration of a simplr 
relationahip between the force and aoawnt acting on a verti- 
cal plane barrier and that acting on plane barriers inclined 
up to 10 deg seaward and 30 deg ahoreward fro* the vertical. 

Interia Report (on Wave Forcea on Barriera), Nov 1953, 
California Inatitute of Technology, J. G. Elliott, N. 
Neiaela, H. E. Stelsriede 

Wave Forces on Curved and Stepped Barriera, Report E-ll.2, 
Jun 1954, California Institute of Technology, J. H. Carr 

The final phase of change 0 to contract NOY-1256I waa 
the investigation of nonbreaking wave farces on a curved 
barrier and a faaily of three stepped-fsce barriera. This 
work waa roapleted during the last part of change 0 and the 
firat part of the current change Q. The results of these 
«easumnnts are preaented and ctwp'red with the previously 
co»pletcd analytical and experiaental reaulta for plane 
barriers. The experiswntal work perforaed includes both 
preaaure-diatribution aeasureaents for one value of wave 
height to deteraine the nature of the forcea in as auch 
detail aa poaaible, and direct force aeaaureaenta which 
extend the results over a wide range of wave heighta. 

The principal conclusion reached froa theae studies is 
thst the influence of breakwater shape on the aagnitude and 
diatributton of the forcea acting due to wave attack ia 
largely detetained by the degree to which the shape tenda to 
proaote wave breaking against the structure. In other 
words, the vertical pressure distribution for pure wsve 
reflection is eaaeatlally independent of barrier shape, and 

the departure froa this pressure distribution is in propor- 
tion to the degree ol depsrture froa the situation of pure 
reflection. 

For the stepped barriers studied, the depsrture froa 
the analytical valuea of force and center of pressure for a 
vertical plane barrier are sufficiently saall that the 
staple theory, or s slight aodification of that theory, 
appears to be still useful as s design procedure 

Bresktng Wsve Forces on Plane Barriers, Report E-ll.3, Nov 
1954, Cslifornia Institute of Technology, J. H Carr, 
AD77S61 

Thia phaae of the investigation approached the problea 
by deterainmg the forre-tisw history duung the entire wave 
cycle to perait the evaluation of other aaprcts of the force 
function than the singular one of initial tapulse. The 
results proaise to provide useful data for a wide range ol 
design probleas. 

Results include (1) deteraination of wave steepness and 
water depth paraaeters which reault in wave breaking lor 
vanoua plane barrier and foreshore geoaetnea. (2) Corre- 
Istion jf aeaaured breaking wave lapulse with coaputed wave 
aoaentui« derive* froa solitary wave theory (3) Expen- 
aental deterainations of the relationahip between wave 
paraaetera and the aagnitude *and locution ol a aaxiaua 
effective force believed valid for design purposes, ex- 
pressed in teras of the coaputed wave aoaentua. 
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Final Report on Contract NOY-U'SM, Report E-ll.4, Nov 1954, 
California Institute of Technology, J. H  Carr, AI)77g62 

Contract NOY-12561 waa initiated it June 1945 for the 
purpose of conducting hydraulic audel expenaents to guide 
the extensive harbor laproveaents then in process and 
planned for, at Apra Harbor, Cuaa, H.I. The contract was 
continued through change orders and finally teramatrd on 
30 Noveaber 1954. The Apra Harbor inveat igat ion was coa- 
pleted at the end of I94S, and during the following contract 
period activity waa directed along the lines of baaic inves- 
tigation» of wave phenoaena as they affect harbors and 
harbor atructurea. 

In the following sections of this report, the aia and 
procedure of the aeveral inveat igat ions are outlined and the 
principal reaults auaatariied. 

NOY-22271 
Vibration-Coapaction of Sand, Deaign, Testing and Evaluation 
of a Six-Ton Vibrator and Correlations With a Rational 
Analysis of Vibrator-Soil Systeas, Jan 1952, California 
Institute of Technology,  F.   C.   Converse, AD84579 

There is a growing need in the field of civil engineer- 
ing for a relatively light-weight and efficient vibration- 
coapaction auchine to suppleaent the heavy tolling equipment 
now generally used for the coapaction of toil. Such a 
■achine haa particular advantages under conditions where the 
transportstion of heavy equipawnt is difficult, and the tiae 
required for coapaction is of priaary iaportance. To date, 
atteapta to design vibration-coapaction equipaent for use in 
highway and airport runway construction have met with only 
United success. This appeara to be due largely to a lack 
of knowledge of the baaic laws involved in the coapaction of 
soil» by vibration. The engineers for the araed forces «re 
keenly aware of the need for basic vibration studies, and it 
is through their initiative that the investigations de- 
scribed below were undertaken. 

Vibration Coapaction of Coheaive Soils, a Study of the Basic 
Lsws Governing Coapaction of Soil by Oscillating Surface 
Loads, Dec 1954, California Inatitute of Technology, F. C. 
Converse,   AD78592 

Preliainary field tests with a large vibrator resulted 
in the conclusion that the laws developed for sand did not 
apply to coheaive soil. A new theoretical approach to the 
deteraination of resonance of the vibrator aoil aystea for 
cohesive soil was developed, but even though the vibrator 
was operated st resonance in a aanner siailar to that uaed 
for coapacting sand, the degree of coapaction of the cohe- 
sive soil was not satisfactory to theae early tests. 
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c. A progrui ot baiu »tudirs on M *U*\\ title -is thfrr- 
toir uii.lri i ihm Ihr Rrnrul hrhavioi ol the »oil w«k tifil 
ilutfirtl hy vibntini »MM (jujiilittn in -» 4-tn.-(JtaH i-ylui- 
ifi ». v i ;i .(rj.i wr ight• 1.1 tnn on thr mrlarff ot i he toi 1. 

i .iii-i l«i|ri .juiut it ir» wnr uir<l and ■.-it- rxtrntivr trit» 
lArrtrd on  in «  largrr pit 

PrrUain«ry ttrhl Htuilim intlu«tr<t that r«thf*r \»r$e 
lorir« M#rt rrqutrrvl to t«u»r coap«rtkon ot thr iohrsivr 
»oil Stutlirs wrrr •».!. ot thr poatibi t it ir» ol rnlui inf 
thtr tortr i r^u 11 r.l hv Ihr int loifm I ion ot ihniii«!» to hrtp 
f'r r jh down Ihr IUI t J« r trtuion ol Ihr «oil »oiiiluir «nd 
trdu.r thr »l#cCrost«t(f hondx hrtwrrn t hr »oil p«tIuIr» 
Rrtult» to d4tr apprti to iiidu4tr thjt thr vibutoi coup««- 
tor «My rvrntu«! I v hn iMnr .1 m-rr uhrtol tool (or 1 imipji t IHR 

»oil   than   it   ha*  hrrn   in  thr pjxt 

Kurthrr Studir» on Vibration l\«p4ition ot lohrxivr Suili, * 
Tont inuAt ion ot thr Krirarth Into thr HAKU L«wt l<ovrrni(i| 
CHpACtlsa ot Soil by OBiill«tin|l Surta^r loadk, Srp l^SS, 
Calitotnia Inatitutr ol Technology. K C Convrrtr. AlWH^lM 

t'rrviou« rrport s on thr project work h.iv. brrn 1 smird 
undrr thr d«trs ol H«ich 1MS0, An Invr»tiMtion ot thr 
^oapjvtion ot Soil by Vibration. January IVS*. Vibration 
i'o«pj\tion ol Sand, «nd IVcrabrr \'iSk, Vibration i'o«(>aition 
ot Cohr»ivr Soil» Thr mvrstigation« »incr Ihr puhlication 
ot thr Ia»t rrport havr con»i«trd «ainlv ot Itrld Irxt» with 
a »«a 11 MCI1lato1 on prrpat rd »oil, and a »aal 1 aaount ot 
lahoiatory work to drtrnamr thr physical chaiaitn i»t ic» ot 
th** »oi|--)ts ihrannii »Irrngth •<. d it» »odulu» ot rinidity 
under  varving density and ■ottture  conditions 

Radio Intrttrrnur 11 isiinat ion. Trofirrsft Krpoit 1, Jan I*)S1. 
Stanford Krsraich  In»titutr.  D    I.   Brnrdnt,   \lK::i'* 

Radio Intertrrrme K.I iisinal ion, Progm» Report 2, lar 1MSI, 
St^ntoid    Rrararch     Inst itutr.     D       L      Brnedict.     ATI 14; Mtt 

Principle! liovrnuntt ' hr CMMI 1 IU t ion of Shir Idrd Roostt, 
Intrua Report, Trchniiat Rrpoil 1, Apr MM. Stantotd 
Rrararch   Inatitutr,   I,   N.   T.   Jonrs 

Thi» 1rport prrarnt» an analy»is ot thr •rchanisa ot 
»hirtdinit rIrct ro«M|inrt u energy in one rryion I 1 ^m anothrr, 
and specific ircoMrndat ions tor the conitt ruct ion ot a 
»htrldrd rooai to offer 120 dh attrnuatiou to all »innals 
fro«  IS  kc   -  24,000 Mc. 

The »hirldinit problm is »rt forth in trrsis of trans- 
nihsion linr theory smcr thi» srrsi» to br thr rasirvt 
■rthod to undrr»tand a» wrll a» thr aost powrrful analytic 
•rlhod of attack A bnrt discussion of power linr filtrrs 
is  included. 

The conclusion is reached that a rooai constructed of a 
sinntr thicknrs» iron wall oftrrs a aorr umvrrsally accrp- 
tablr shirld than solid  copper or  copper Mesh walla. 

Electrical Interference Probleas Intena Report, Technical 
Report 2, Hay Ml, Stanford Research Institute, P K. 
Weaver,   ATUWUl 

Thi» report is a qualitative discussion covennjt litt* 
subject of electrical interference and none probleas. The 
discussion includes typical interference sources, a*ans ot 
coupling resulting noise energy into .• sign«! channel and 
general Methods of elismiat ing or : edn ing interference. 
Several  specific prob leas  are covered. 

Radio Interference Kliamation, Pi ogress Report J, Jun Nsl. 
Stanford Research  Inatitute,  D.   I..   Henedict.  Al)222l77 

Radio Interference F.l lainat ion. Progress Report <*, Sep lf31| 
Stanford Research  Institute. B,   L.   Benedict,  AU22217S 

Radio Interference Eliainat lor. Progress Report S, Dec 19M, 
Stanford Research  Inatitute,  0.   L.   Benedict.  AD22217b 

Design of Intel lernur Suppressiun Kilters, Intena Report. 
Technical Repoit |, Uec UM, Sianloi^. Research Institute, 
D.   K     Weaver,   ATII467SO 

Thi» leport dekcrifies the design of low-pass filters 
ptoviding a controlled ainiaua attenuation in the stop band . 
Kilters resulting fro« the design procedures given herr use 
their eleavnt» in an etfuient Manner. Both N-denved and 
inse tion loss Methods ot design are piesented. A table is 
given ol nonsalned filters which can be staled to any 
cutoff   frequemy  and to  any   iMpedance  level. 

ProbleMS in the HeasureMent of Radio Noise Interference, 
Inter IM Report, Technical Report 4. May 1952, Stanford 
Reseanh   Institute,  J.   Goldberg,  AlUOfU-; 

Thr ditfuult pioblr« of atrasut tng power level and the 
I iar «nd f rrqunu v chat ai Irr ist 11 s of «n interference is 
encountered in all work on radio interference. SOMT of the 
standard difficulties whuh occur in calibrating c^asuring 
t .jit H>airrii and inteipiet ing the results are diacuaaed in this 
leport . I IrsHiit *i v cttncepl« of coaaHimcat 10ns noise aea- 
»uteaM-nt ate introduced, wilt. inforMatiuii on the characte.- 
istus and origins of Ci>aMoii tadio noise and interference. 
ReKponsrs to noise and mtrrterence ol key toaponents of 
noiae Mearureaent instruaents are described. Suppleatentary 
description» ot artificial noise sources and standard nome 
latings ot receiving systeMS are given. The proble« of 
errors in Measureaa^nt is discussed with respect to errors ot 
interpretation, errors in the use ol equipa^nt , and effects 
in the equipsMMU Reioaaiendat ions are Made as to desirable 
calibration proiedures. 

kliMination of Radio Interference by Shielding and Deaign of 
Shielded Kooa», Kinal Report, Aug 19S2, Stanford Research 
Institute,  Ü.   L.   Benedut,  Ani-rus 

In aany areas where radio interference is very strong, 
srnsilive receivers and Measuring equipMent Must be housed 
in electro-aagnetreally shielded rooas in order to achieve 
their full et feetiveneaa. This report, the last of a series 
of five rrports on shielding, filtering, and noise aeasur- 
ingi reviews work conducted by the Stanford Research 
Institute for the U.S. Navy Bureau of Yards and Docks on the 
use ot solid sheet iron as a shielding Material for attenua* 
t ions of 120 db or greater over the frequency range of IS 
keps to 10,000 Mcps lion was selected as a result of an 
earlier study and rrport rrvirwmg thr throiy of ahirlding 
and thr an its of various conducting Matrnala and construe* 
tion  procrdurrs. 

An expei iMental roo« aade of O.b.lS mm silicon t rans- 
torari iron was conatructrd and shown to providr 4t db 
attrnuation at IS keps. Thr attenualion was proportional to 
the square rcoi ot the frequency and becaaw greater than 160 
db in the I to 10 Ncpa frequency range- Klush, rubber 
cushioned, pressure contacts around the door were tested and 
shown to provide equivalent attenuation when equipped with 
hronxe contact strips. Contact betwrrn iron and iron sui- 
faces was not adequate. These results are in agreeHent with 
theoirtical  predictions. 

Associated facility requirrpent» including power line 
filters, ventilation, and illuaination -ire discussed. A 
lOC-db power line filter was designed ar I constructed in 
accordance with recoMMendations contai*>.-.l in a report on 
filter networks. Testing procedures are described and 
applied to thr filtrr in order to deshMistrate by exaaple how 
the variation ot frequency with coaponent iMpedance values 
can  be  handled. 

NOY-222 7i 
Pressuriaation of Buildings, Quarterly Report 1, Oct 19S0, 
lUuveraity of Minnesota, C. E. Lund, K N. Graniua, R. D. 
Turnad 11 f 

Pressunsation of Buildings, Quarterly Report 2, Jan 1951, 
University of Minnesota. C. E. Lund, R. H GranuM, R. D. 
Turnacliff 

Pi-easunxation of Buildings, Quarterly Report *. Apr 1951, 
Un 1 versit y ot Minnesota, C. E. Lund, R. M Granua, W. T. 
Peterson, R. D. Turnaclitf, T. K. Irvine 
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Pmiunution   of   (uildinii. 
Univcnity of  Ninnnoi«, C.   I 
Irvtn« 

ry   Report    1,   Oct   1452, 
Lund.   W    T.   P*t*rtan,   T.   F. 

Pt»««uiii«tion of luiUiafs, Supplnwatary Report 1, Jun 
mi, Univriiity of HluMtot«, C. E. Lund, W T. Peterton, 
AD67»l 

Pmauriiation of Buildin|i, Suppleaentery Report 2, Jul 
1952, Univemty of Niueiot«, C. I. Lund, ft, t. Paul, W. T 
Petenoo, M)9]371 

PreMuntotioa of BuildiBfi, Suppleaeatiry Report 3, Au| 
1952, Univemty of Ntwietot*, C. E. Lund, W. T Petenon, 
MM>?| 

Prrourmt ion of Ruildin|t, Final Report, Nov 1952, Univrr- 
• ity of mnneioti, C.  E.  Lund,   R.   E.   Paul, AD7S69* 

The aain purpote of thii report la to auBMrne the 
roaulta of thii invcati|ation and piovide recoaaendationa 
for aralini buildinga at preaaurea not eiceedini 1 in. of 
water. The data contained herein haa been corrected for 
different conriitiona aa deterained by the atudiea on the 
••all teat bouae and preaented In previoue reporta The 
information la preaent^d under followinf general headinga, 
claaaification of leahage aourcea, general recoaaendationa, 
recoaaended aealing aateriala, rccoaaended appllcatlnn 
procedurea. 

NOY-24742 
Preatreaaed  Concrete  Fraaea,   Quarterly Report   1, 
Ulinoti  Inatitutr of Technology, K.   P. Nilbradt 

Now   1952, 

Preatreaaed Concrete Fraaea, Quarterly Report 2, Jan 1953, 
lllinoia laatitute of Technology, K.  P.  Nilbradt 

Preatreaaed Concrete Fraaea, Quarterly Report 3, dar 1953, 
IlUneia Inatitut» of Technology, K.   P. Nilbradt 

Preatreaaed Concrete Fraaea, Final Report, Juo 1953, 
Illiaoia   Inatitute  of Technology,   K.   P.   Nilbradt,   M)349(3 

Project NOT-24742, Inveatigation of Contmuoua Pre- 
atreaaed Concrete Fraaea, developed a nuaber of notevorlhy 
coatributione to the field of preatreaaed concrete. Thrae 
developaenta have taken place during the 2-1/2 yr of the 
project activity. This final report aurveya the reaulta of 
the coaplete project, while aakmg available detailed data 
in the appendicea. 

The general invettifation aade by the project include 
atudiea of preatreaaing ateel and end anchoragea, and analy- 
tical atudiea for developaent of an effective deaigo proce- 
dure for indeteiainate preatreaaed concrete fraaea. The 
inventigationa culainated in the deaign, conatruction and 
teat of a beaa, a preatreaaed aonolithic fraae and a pre- 
atreaaed coaponent fraae. The data froa theae teata 
afforded evidence aubatantiating the deaign asauapttona, 
aaterlal behavior and atrurtural action of theae atructurea. 

Thia final report covert the entire project froa 
February 1951 to June 15, 1953. 

MT'tMM 
Study of Wave Forrea on a Vertical Teat Pile in Shallow 
Water, Progrcaa Report for Quarter, Jan 1952, Agricultural 
and Mechanical College of Teiaa, C.   L.  tretachnelder 

Study of Wave Forcea on Hinged filing in Shallow Water, 
Inter i« Quarterly Report, Jun 1952, Agricultural and 
Nechanica' College of Teiaa, R. 0. Raid, C.  L.  Brctachneider 

Study of Wave Forcea on Hinged Piling in Shallow Water, 
Interia Quarterly Report, Aug 1952, Agricultural and 
Mechanical College of Teiaa, R. 0.  Raid, C. L.   Bretachneider 

Study of Wave Forcea on Hinged Piling in Shallow Water, 
Annual Report, Nov 1952, Agricultural and Mechanical College 
of Teiaa, R. 0. Raid, C. L. Bretachneider, AD79134 

Surface   Wave»   and   Oflahore   Structurea,   the  Deaign  Wave   in 
Deep   or   Shallow   Water,   Stona   Tide,   and  torcri  on Vertical 
Piling   and   Large   Subaerged Objecta,   Oil   1953,   Agncultuial 
and    Nechamcal     College    of     Teiaa,     R.    U      Reid,    C.     L 
Bretachneider,  AD19097 

It haa been atteapted to bring together here auch ul 
the pertinent inforaation which la necraiary in eatiaating 
the forcea eierted by wavea on aanne ttructure» Soar 
practical aethoda are preaented for ettinaling, (1) the 
deaign wave paraaetera H and T, particulai.y for irlalivrly 
ahallow water regiona auch «a on the gulf thelf, (2) the 
water depth taking atora ti'\r into account, (1) the errat 
elevation of an> wave and the wave prolilr of the aaxiaua 
wavea, (4) the total wave forcea OH piln, and (5/ the force 
on a aubaerged hargr With reapect to the wave theory, it 
haa been atteapted to lake into account Ihr etteel ol wave 
ateepneaa aa well aa relative depth and arrive at a conait- 
tent picture ol the vanoua wave and wave lone paraaetera 
through graphical   repreaentation. 

Wave Force Eipenaenta in the Gulf of Nemo, October I9S2- 
Deceaber 1954, Ref. 55-7A, Jan 1955, Agricultural and ne- 
chamcal College of Teaaa,  B.  W.   Wilaon, AD74550 

Wave Force Eipenaenta at Atchafalaya Bay, La , Technical 
Report 31-1, Feb 1954, Agricultural and Mechanical College 
of Teiaa, R    0.   Reid. AD84611 

The following report deaenbea the mat ruaentat ion, 
procedure, and reaulta of wave force eipenaenta carried out 
at an oil platfoia belonging to the Purr Oil Coapany and 
located at latitude 29« 18 44' N, longitude <tl' SI.II' W 
(Atchafalaya Bay area, Louiaiana). The pnaary purpoae of 
the inveatigation, which la at preaent being continued at a 
new location on the Teiaa coaa', la thai ol correlating the 
total wave force on a vertical pile of circular croaa aer- 
tion with the significant wave charartenitira (height and 
period)  for total  «ubaergen.e ol   the pile. 

Effecta of Vibration! on th ' Meaaureaent of Wave Forcea, 
Techm«:»! Report 38-2, F.ef 55-41T, Dec 1955, Agricultural 
and H-rh.nical College of Teiaa, B. W. Wilaon, R. 0. Reid, 
AD8869 

Thia report prnenta a study of the nature of the 
natural (free) vibrationa nl a aanne oil platfota uaed aa a 
baae of attachaent for a wave torre aeaaucing asaeaMy and 
the vibrationa of the aeaaunng ayatea Itarlf. The objec- 
tive of thia inquiry waa to detenaine to what eitrnt and in 
what aodal fora theae vibrationa aigbt enter into the re- 
cordinga of wave force aa obtained troa the teat pilr. 
Varloua analytical technique! have been applied to the 
problea and show good concurrence of reiult!, in general, 
too, the finding! of theory are aubatantiated by the identi- 
fication of frequenciea in the wave force tracea. In the 
fundaaental aode the aupporting platfora at the Caplen (near 
Calveaton) teat aite la found to have a period of about 1.2 
aec. Thia vibration la aufficiently reaote in value froa 
that of the teat pile, which haa a natural period in water 
of about 0.50 aec, for an independence of action between the 
two vibrating ayateaa under noraal  conditiona. 

The concluaion reached la that no very aenoua reper- 
cuaaiona of the vibrationa on the wave force aeaaureaenti 
need he eipected, what there are can be adequately filtered 
out of the  recorda by IBM analysis  procedurea. 

Laboratory Study of lapact of Cylindrical Objecta on a Fluid 
Surface, Technical Report 38-3, Ref. 56-'.T, Jan H5b, Agri- 
cultural and Mechanical College of Teiaa, R. P. Savage, 
AD104645 

In the preaent atudy laboratory eipenaenta have been 
aade to evaluate the iapulae laparted to a relatively large 
voluae of fluid when atruck by a aaall cylinder with ita 
alia parallel to the free aurface ol the fluid. The aea- 
aured iapulae la coapared with that predicted froa theory. 
Thia report foraa a part of the author'a (R. P. Savage) 
theaia for bia aaatera degree. 
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AiMlyti» ol W<vr Forrr Eiipfriafnti <l Caplrn, Trxai, Final 
Krport, Trchniitl Report 3(-4, Ref. I56-2F, Jan 1956, A(ri- 
rultural    and    Mechanical    Cullege    of    Te«aa,    R     0.    Reid, 
MMU1 

rhi» ii the final report ol a lenea ol four terhnual 
report! deacnbini an iaveiti|ation ol wave force! eaerted 
on pile«. 

The present report prearnta the resulta of nave forct 
rapenaents carried out at the Sun Oil Coapany pier near 
Caplen, Teaas The acthod of analyaii presented in thia 
final report la considered to auneraede that ^..^n in Report 
il-1. The data conaiata ol waves ranging fro« <l up tu 
nearly 7 It in height jr.: ol a significant period ol about • 
aec. 

The aain objective of the analyaia waa to evaluate the 
drag and inertia coefficienta applicable to the present 
tests and ahow to what degrer of approxiaation the actual 
wave force records can be reproduced by using theae coeffi- 
cients together with the wave theory. The biggest problea 
in the analysis is that of dealing with the very cos^ilicated 
tiae sequences of the aeasured lorcea and wavea No reli- 
able awthod of aeasureaent of orbital currents associated 
with waves exists for ua  in the field. 

Study of Quonset Walla for Drteramation of Theraal Conduc- 
tivity Factors, Quarterly Report 1, Apr 19S2, Univeraity of 
Minnesota, C    E.  Lund,  R    N    Lander,  R.   E.   Paul 

Study of Quonset Walla for Detemmat ion of Theraal Conduc- 
tivity Factors, Quarterly Report 1, Nay 1452, University of 
Minnesota,   C.   E.   Und,   R.   M    Under,   R    E.   Paul, rtiZZlW 

Study of Quonset Walls for Deteraination ot Theraal Conduc- 
tivity Factors, Final Report, Sep 1452, University of 
Minnesota,   C.   E.   Lund,   R.   N.   Under,   R.    E     faul,   A04471b 

In Nov 1951, a cooperative research prograa between the 
Engineering Expenaent Station of the University of 
Minnesota Institute of Technology snd the U.S. Naval Civil 
Engineering Reaearch and Evaluation Laboratory was initiated 
to study the factors affecting the theraal conductivity of 
quonset walla. A suaury of the original prograa is shown 
in Appendix I. 

A quarterly report, aubaitted in May 1952, described 
the prograa and the progress of the invest igal ion and pre- 
aented  the test   results «dich were available at that  tiae. 

The purpoae of this prograa was to study heat tranaaia- 
sion through atandard naval type quonset walls and to inves- 
tigate the effect of different insulation applicationa on 
the theraal  resistance of quonset structurea. 

MOY-27477 
Prototype   Expenaental    Cargo   Sled,    Type   Nark   IV,   Stress 
Analysis,  1453, Zeigler-Harns and Coapany 

The streas values calculated for each analysis are 
those existing under the critical conditions of loading 
laposed. Only those parts and asseahlies which are stressed 
relatively high have been included in thia report. 

Operation Maintenance and Asseahly Manual for Prototype 
Expenaental Cargo Sled, Type Mark IV, 1953, Zeigler-Harria 
ind Coapany 

Instructions, asseahly list, and drawings for opera- 
tion, aaintcnance and asseahly are included. 

NOY-27410 
Engineerirg Developaent Study of Sanitary Facilities in And 
Regions, Quarterly Progress Report I, Apr 1452, Hostrup, 
Lyons and Associates, A0222142 

Engineering Developaent Study of Sanitiry Facititiea in And 
Regions, Quarterly Progress Report 2, Jul 1952, Hostrup, 
Lyons and Associates, AD221946 

Engineering Developaent Study of Sanitary Facilities in Arid 
Regions, Quarterly Progress Report, Oct 1952, Hostrup, Lyons 
and Associatea, A0222U3 

Engineering Developaent Study of Sanitary Facilities in Arid 
Regiona, Final Report, Jan 1953, Hcttrup, Lyons and Asso- 
ciatea, AD17671 

This report, while cogniiant of the generalized prob- 
leaa related to sanitation in arid regions, is concerned 
particularly with the developaent of facilities for three 
aajor personnel claasificstions, naaely, large coapleaents 
of aen, peraanently or teaporanly attarhedi saall groups, 
peraanently or teaporanly attached; and very saall aobile 
groups. 

For the purposes of this study, large coapleaents are 
underatood to acan 1,000 aen or aore, stationed in Naval, 
ailitary and Marine matallationa and for which the provi- 
sion of sanitary facilitiea entaila trealaent and disposal 
on a plant acale conaiatent wth all the naif nations 
sleaatng froa the ayateaatited pattern of ailitary life. 
Saall groupa, in either peraanent or aobiliaation eatablish- 
aent«, represent a aamaua of 250 aen, for which trrataent 
facilities again tend to follow atandardized lines but 
coapatible with the environaent and influencea of • regi- 
aented existence. Very taall aobile groupa signify not aore 
than 50 aen, presuaably on bivouac and sufficiently transi- 
tory to deaand either portable waste treataent facilities or 
adequate teaporary aeana, capable ot rapid erection and 
reaova1. 

Each of the three classifications is considered indi- 
vidually in a aeparate aection of this report, findings and 
recoaawndationa are conaolidated and auaaarized under appro- 
priate headings, detailed recoaaendations, basic design 
data, drawings, Charta, tabulations aid a coaprehenaive 
bibliography are presented. 

N0V-27481 
Engineering Developaent Study ol Water Sources, Supply, and 
Facilitiea in And Regiona, Quarterly Progress Report 1, Apr 
1952, Hostrup,  'yon» and Associates 

Engineering Developaent Study of Water Sources, Supply and 
Facilitiea in And Regiona, Quarterly Progreas Report 2, Jul 
1952, Hostrup, Lyona and Associatea 

Engineering Developaent Study of Water Sources. Supply, and 
Facilities in And Regions, Quarterly Progress Report 3, Oct 
IM1, Hostrup, Lyon:, and Associates 

Engineering Developaent Study of Water Sources, Supply, and 
Facilities in And Regions, Final Report, Jan 1953, Hostrup, 
Lyons and Associates,  A01S291 

The purpose of this investigation and report it the 
study of water sources and engineering developaent of supply 
and facilities with particular reference to projects in arid 
regions. With this general objective in aind, a review of 
current aethoda, processes, design criteria, research ac- 
tivities and other pertinent factors has been carried on. 
Aa will be noted in a following scope, consideration has 
been given groups of various types and sixes froa very saall 
groups to Urge peraanent establishaents. Engineering 
developaent for projects of the latter classification has 
followed substantially andern water works practice employed 
in aunicipalities, while for very saall groups aethods have 
beet, auch less standardized. Studies were also conducted to 
deteraioe if possible new procedures for solutions to prob- 
leaa encountered in water engineering activities. Prob lea» 
were encountered during World War II which req' ired solution 
to avoid critical consequences. Soae of these probleas were 
general, while others «fere related to a specific locality. 
The report presenta a discussion of those probleas which 
generally occur in water supply developaent in arid regiona 
and recoaaendaliona baaed upon extensive water works engi- 
neering experience, both as concerned with aunicipal and 
ailitary water supply systeaa. 

N0r-274«2 
Investigation of Ship Mooring Forces, Quarterly Reports 1 
and 2, Jul 1952, Carr, NcCraw and Shapiro, AD221955 
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Invf it i|a( ion »I siti|> Noottng Fnr«»!, ^u«il«>tlv Nr|ttii( I, 
Ott   l*i*>.',   lari,  NtUr«« «ntl SI««tttio 

Invm ig«! ton   «I    Slu|>   Mi«.«i in|    Fuitva,    \in»\   H#porl ,    Apt 

A    lr»«il'lr   j||t|t|0«ih   to   (dr    ml lull«)     Ir-igu   of    *   «lott|tll| 
ItffVttHM '• « i'i.'n« 9I rii|iri tarni«) M^muirtwht■ •! A 

■ itl I 11 iful I v liiR* 1 *nnp it| 1 diiill t IOIIR I« |tfi«U i>v#itUi«) 
grn^i«) t f«t Ion« Thr     r«|'ri i«rnl J I     »r«>ui fHnrnl ■     of      Ihr 
•oolllig    toiift    tthoulil   t'r    . ..1 ir I-il r.l   wltricvn    |ioii«tblr   with 
ihr   to#Ml«ttng   rnvt loiMWitt«!    Itcton   -  wind,   wnvr   unit   <ui- 
trnt   itfndtllont,   *\yr ot   vr»»fi,   «ntl Mnonni innltgumt luni 
Ihr   piotrft»   ol   obliining   «   hodv   •*<    «tattiitliaUv   irli«hlr 
intoiMllloll Will bp Pli)tPiltlPtl III itllPtt mtlo to 1 In- .Ifiiir*- 
of   i'ori«>l«t Ion   oblAinril   hrlwcru   tour«   «u<l pnvliotu»rnt 11 
mu»\     br     ippiVi litPil,     howrVPI ,     lh«t      *    iPllAIII   «IIIIMUM   mmtl'ri 
of     oharrvnt lorn    «IP    itPtpRimy    to    PutahltRh    ioiirl«lion 

Mit« tPftoit inVPii 1 Kr lontimt |»ril»*i of I yi «ntl 
•(pat 1 Ihpa Ihr .Irvr {.'(■•mi of pi|ui|MM>n( to awnRinr «int inoiil 
Moot Hlg t«M 1 PB togPlhri Wl I It I hr »nhwr.pirnt ton p «K*aBIII IHR 
IM «'*«*• flttoi lug     I UtP    ton p    »r« «01 PIMP it t «    WPIP    M«IIP     «I 
hpilhi    P6    »n.l    14    «I    ihr    N«vy    Siipply    |)p|iol    «I    Sun   IVifto 
<lt(tlll|     Ihr     I0ntr«t1     I'nii'it    «Hit    «IP    tlmUUKPil    tOgPlltPI     with 
pitvironaipnt «I   t«(toiR   imh   «■  wtitif   «ml  W«1PI   Motion 

A       M11.lv        Of       I lir      i'h«l«( tPI tRt U ■       Of       riPRltPHRPil      liMUIPlr 
('«iliMKiR, lntPiiM Nppoil 1, lun 11%J, Untvptaily of SotitltPin 
rattfointJi  M    A    HiPi kpiii tilgp 

A     Mn.lv     of     Ihr    l'lurat tprtvt It ■    of    l'imliriiHPtl    I'oittiPtr 
ixlttMii«,   liSCFi    Hrttoit    l«-ft,   Final   Np|iort ,   AfM   I^M.   Unlvri 
ally    of    SouthPin    lal lloinia,    K      A      Kin Itriii iilgr,    AIU**NI 1 

A    IttPiatuiP    antvpy    waa    tonduttptl    to   dplPiMtitP    t hr 
tnf oiMal ton     a vat lahlr     on     prvat 1 raanl     1 ont trt p     to) iimna 
ritroi rltta)    analynr*   «ml   )M l.'i    t rat a   WPIP   Matlr   on   aat a 11 y 
IMpaliPaartf     alpmlpt    ituttirlp    lohuan«    lo    dpIriMiitr    thru 
t haia« IPI tat It a   umlpi   aatal   lotttntliti    aiol  Pttpnlil«    loail« 

Ihr   IttPiatuiP  amvpy  ahowpil   that   IIIPIP   ta  only  a   BMaU 
aaiomtt    of    thrmptttal   01    pap') kaipnl at    inloiMation   on   Jit» 
■ I traartl 1 oltuana, hut that thri P havr hrrn ala 01 MOI r 
at im till pa   tonalmtlPil ualitg  ■tub  IOIIMMIM 

Ihr   tbpotptttal   attalyara   an<l   pilot   Irata   liiiltialr   Ibat 
aaial   |i| pat ipaaing  haa  no pffpit   on   Ihr |itlMatv   ■tabilily  o| 
■ Irmln t o liuana Thr iraull ■ of t hr trat a alao tittlt t alp 
that 11»r Pijualtoita «In ivpil to taliulalr ihr atiraara tit 
rt t rnt 1 U al ly loa>|pil anil aatally IMPNI ipaanl tomtrtr 
1 olitMita   at r  1 01 in I 

Mlf-IHM 
Ihr    Snyilrt    Simon    lM|tai t    tlynaanmiPt rt ,    Ktnal   Hrpoit ,    I ■»•>•*. 
Snyilpi   Kraraiih   litt    ,   H    K    NnyilPi ,   An;;i*)N4 

Ihr ttial |ioilton ol thia iP|tott appn l alntng to t hr 
ill ivtni of pttti, pilr iltivpta, anil atiailai anblPita, ta In 
no apnap aulbot it at tvp Tbr iraiaika air «nrlv ihr 'panlt 
of   ihr  atlthoia |>IP1 tiilitaiv  atuily  of   Ihr   atibtnt   t<irir()tit a llr 
t»   thr   .Irvrl.'imrnl    of    Ihr    tai|tai t    .IvMAMomr I r 1 

Ihr    anthoia   ppraonal    pa^riirnip   in   hyilt anl tt a,   ywrw 
»atlta,    ami   nwihantial    pngtitppi tng   lonlilhnlpa   a   tpilain 
bai kgiotintl   11 »w whlih  thp  haaii    t oi>t'P|it   of   thr   iM|tai I   ilyna 
la.'mrirt   waa  iliawn       Vhta   iP|toit   litt Imfpa   thp  throirtiial   aiul 
Ihr   MalhPMatltal    t alntlat tona    apppi t alttlitg   to   thr   kiibtnl 
iMpait    .lynaMojirlri    aa  iaoiP   apptlfttally   ahown   tn   Ihr   blur 
pilnl«,   ihr  a|tpt If ital lona,  ami thr MatttPMatlial  analyata  ot 
thp   anblPtl    ilpvttp       Snt h   a   tlpvtip,   tn   thr   anthota   know- 
IptlgP,   haa  not   hrrn built   hrl.'ir   ami aa  a   iPaull ,   Ihr  «Irvtir 
ta,   tn  ao«p   ipapptta,   PN|tp| taipnt al       HOWPVPI ,   Ihr oppiabll 
iiv   ot   «II   ot   thr   nnlta,    im Imllng  thp  hyilrotmrtiMat it    ab- 
aoihpta,    thr   oil   toolri.   thp   valvpa,   flangpa,   pl|tlng,   path- 
tng,    pit-,    aip    WPII    known   ami    thru    t-naibinat t«in    in    thr 
•lynaMoaiPtPI     latapa   Matnly   thp   i)iipal lona   ol    inlrii|p|irnilrnl 
o|ipiatlon   ami   lontrul       KpiPtn   lira   thp   intknown   aira        In 
any  rvpitt ,   thp  «lala  iliawn   lima  thp  aitnal   oppiatlon  of   thp 
.lyiiaM.'Mrlri    will    «itpak   101    tlaplf ,    ami   will   gtVP   a   hrt In 
baa I a   tor    fnithpi   woih   on   that    pa it   ol   thp   aub|pi I    whti h 
loilay M*V  br  latgrly bpnnlattvp 

Nt>Y  21k$1 
Mu.lv      ami     Stitvpy     »I      I'oitablr     Watrt-luhr     ami     Inr   tithr 
Kotln«,   QtiaitPtly   I'logiraa   Nrpoil    1,    Atig   WSJ t   la^irmp  H 
liPnl.   APHi^H 

St tt.lv     anil    Sui vpy    of     I'oi t ablr    Ual r 1    luhr     ami    I 1 1 r   1 nhr 
KttilPi«,   ijuailrily   I'togir«*   Krimil   .',   On    l1*'»,',   lawirntr   H 
tiPPii. AII;;OA% 

Mu.lv     anil    Stnvpy    of     Hoitabla    Watn-lnbr     ami    ^nr-loltr 
KttllPia,   i)tiaitpily   Tiogiraa   Kp|toit    I.    Ian   I'»-',   lawinttp  H 
FtPPil,   Alt.'.'JObh 

Hppoit   on   Smvpy   ami   Slmly   of   raikagril  Mir   luhr ami Wa 
Tuhr     ttolln«.      I mal     Hp|iotl ,      14M,      lawipittp    M       li 

Ihr «ih |ri t tvp« of I hi ft 1 ppm I ai p to 1 rvra I , mimMa 
ami rvalnalr t hr irHiill a ol ral rii«t vr tnvpal Igal lona of 
imlainiitg to pai Itagrtl t ypr wain tuhr aiul Inr luhr hoi 
oprtalutg tn vat lona atraa of Noilh Aiantia iintln vat 
lomhliiMia ol opPtaltoM »n.l . limit i, to pitivitlp ituggr 
appt tl tt at Inna 101 I hr 1 vprn ol hot In » I «t I tng within 
■ 1 opr of l hr aui vry . atttl to pioviifp auggrnl nl BI amUi tt« 
.'(■n a I ton ami Ma ml mam r tot I hi B I vpr ol hi<i In 
irpot l im ImtPB pai kagnl ho 1 In a with Kpn al mn pi r* 
tangra up lo anil im Imlmg 1,'S paig, and up lo ami im ) m 
I /% hp 1 al nl output wlm h air pi rBrnl I v ava 1 tahlr 
loaaaritial   aouitra  ami   m  ititirnl   oprtalion 
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NOV-.'^Htt 
liivral igal ion    of    Qlgll    Ktbria    aa    Nr 1 nloi 1 rMrnl    (01     lif 
a 11PBBP1I    i'nm 1 PI r ,    1*1 ogi raa    Nrpoi t ,     Apt     I'JS 1,    1*1 int rl t<n 
UnivriBttV,   W.   M     Angaa,   N      I     S.>l Irnbri gn 

Invpat tgat ion ol t hr Kf f n I a of Nrprt 11 1 vr 1 oailmg mi I 1 hr 1 
lilaaa K.-.U m Ti rat iraar.l toiti 1 rtr 1 on a 11 m l 1 Ml. hin I4'i<*, 
I'imtplttii llnivnatty,    I    M    Wna 

Ihr MrM-l.-prtirui ol K i hn illaaa HpltiltiitPif Tlaattt Noita, hut 
I*'.',   riimplon lintvpiaity,   A    Suiko 

Invral 1 gal ion ol Ulaaa Hhn a aa Hr tnf 011 riariil toi l'i r 
al iraMtng CMH 1 rl r , I ina I Krpoi I , Srp l'>V>, l'i 110 rl on Urn 
vriBily,   Alt'i'.Kt»-. 

Vai it'll a aaMplra of 1 oamn t 1 all v obi a mahl r t thri glaaa 
ptotlm t a l hat 1 on Id hr nartl lot pi rat 1 raa mg . itm 1 rt r wn r 
invral 1 gal ril ami I ml ril Ihrar a amp Ira im liMrtl (ihn glaaa 
lotilagr, I apr anil lotla lih.-i glaaa totla ptovnl to hr Moat 
pt oMta ing ami tin t hn mvrat 1 gal lona wn r 1 on I mril I o trat 
mg   I ihn   glaaa   101U 

Ihr latk ol ilmtiltly ol Ihrar t tbn glaaa iiula nrira 
ai I al rtl irarai 1 It I o f tml 01 «Inr I op a aaltalailoiy fml 
1 oiutPt 1 ion wi I h whii h t hry t otiltl hr I rat ril 111 1 rna ion fhr 
antal aalialatloiy mil 1 onnn t ton t apablr nl >lrvrlitputg 1 hr 
ulttMalr altrngth ol thr Itbrt glaaa tml waa an oi<linaiv 
thop (otgrtl oppit Btn krt lot |/A*tn wiir 1 tpr m whlih Ihr 
apltl ano aplayr*| nttl ol Ihr 1 oil waa pmbrihlro tn a anilablr 
p I a a l it 

Knilhn trapanh waa matiliitnl lo tlrlriMiitP thr 
Blirngth     piopnlira     of     Itbrt     glaaa     loifa Thr    atirngllt 
pioppiltra invrat tgat rtl wrir nllimalr Irnailr alirnglh, 
Motliilna ot rlaallitly, alalti lalignr ami rmluiamr lallgur 
liMita Ihr    nlliMatr    alirnglh   ot    lommnt laity   availahlr 
tihpi   glaaa   IOIIR   vaitrtl   bplwrrn  44,000  pat   ami   110,000  pat 
Ihr   moiliilua   ol   rlaat it ily   vai inl  brtwrrn    I.MOO.itOO   pat   aou 
7.0011,000   pat        Hoth   Ihr   atatti    lalignr   ami   rn.hnautr   It 
Itgnr    IIMIIB    wrtr    lonml    lo    br   ahonl     S|)\   ot    Ihr   nlliMatr 
alirnglh nl   Ihr   tibn   glaaa   101I 

A miMbpi o| «Mall rapn UMPIII al piralirBanl hraMa wnr 
piraliraapil with tlbn glasa imla Madr by Ihr (oluMhia 
rtoihula    l oMpany    ol    loliiMhta,    S l' Ihr    braMa   wtMP    ptr- 
aliraard   by   Ihr   pi rtrna inning  Mrlhoil        Ihr   hrama   pn (oimril 
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noticeably increiicd by tht pretence of web reinforceaent. 
High itrength concrete did increase bond reiiitance with 
tbeae bar», by at auch aa one third. 

Hiniaua Spacing of Bar« in Precaat Eleawnta, Quarterly 
Report I, Oct 1952, Univeraity of Texaa, Civil Enginrrrin« 
Research Laboratory, AD2219S6 

Niniaua Spacing of Ban in Precast Eleaents, Quarterly 
Report 2, Jan 1953, University of Texaa, Civil Engineering 
Research Laboratory, A0221957 

NiniaHia Spacing of Bars in Precast Eleswnts, Quarterly 
Report 3, Apr 19S3, University of Texss, Civil Engineering 
Research Laboratory, AD79977 

Niniania Spacing of Bars in Precaat Eleaents, Special Interia 
Report, Hay 1953, University of Texas, Civil Engineering 
Reaearch Laboratory, AD31981 

Niniaua Spacing of Bars in Precaat Eleaents, Psrt 2, Aug 
1953, University of Texas, Civil Engineering Reaearch Labo- 
ratory, R. D. Turpin, P. (1. Ferguson, J. N. Thoapson, 
AD222164 

The ainiaua spacing of deforaed bara in reinforced 
concrete aeabera as Halted by bond strength was investi- 
gated by an extensive test prograa. 

A special testing rig snd an eccentric fora of pullout 
tests provided the bulk of the data reported, but a nuaber 
of beaa tests were aade to verify the reault obtained. The 
effect of concrete aix, age, curing, and stirrups were 
investigated with two-bar and one-bar eccentric pullout 
tests. All speciaens were aade of saall aggregate, 1/4-in. 
aaxlaua size. Deforaed bara aeeting A.S.T.H. specification 
A30S were used. 

All these tests showed low bond strengths due to 
splitting, not only at close spscings, but also at wide 
spacings such as those used in slabs. The splitting 
stresses produced by bond would not be serious in aass 
concrete or at the support of siaple beaas but could be 
iaportant alaost anywhere else. Where splitting is not 
externally prevented, there are very few cases (and only 
extreae cases) where the data justify the A.C.I, building 
code allowable bond atress of 3S0 psi, if s factor of safety 
of 2.i ia desired. The allowable bond stress should gener- 
ally be liaited to values froa 90 to 300 psi depending upon 
bar apacing, concrete atrength, and stirrups, but depending 
priaarily upon the bar spscing. 

It is pointed out thst the present A.C.I, ainiaua clear 
apacing of 1 in. or 1-bar-diaa is not s critical diaension, 
nor ia an allowable bond stress of 350 psi with F' equsl 
4,000 psi Justified for this spscing under the conflitions 
investigated. 

Niniaua Bar Spacing aa a Function of Bond and Shear 
Strength, Sep 1953, Univeraity of Texas, Civil Engineering 
Research Laboratory, P. N. Ferguaon, R. D. Turpin, J. N. 
Thoapson, AD31982 

The ainiaua spacing of bara in reinforced concrete 
aeabera subject to bending auat sstisfy two distinct condi- 
tions. First, the spacing and cover auat be adequate to 
transalt the bond snd sheer stresses necessary for beaa 
action. Second, the apacing and cover auat be sdequate to 
pata the aaxiaua size of aggregate. This paper is not 
concerned with the second requireaent. It deals entirely 
with splitting due to bond stress, s critical aspect of the 
stress condition which has received little attention, and it 
points out situations where this should govern design. It 
reports an experiacntal investigation carried out for the 
U.S. Navy Departaent, Bureau of Yards and Docks. The re- 
sults indicate conservatisa in the A.C.I, building code on 
the aatter of ainiaua bar spacing under soae conditions, 
sccoapaaied by Inadequate protection againat failure in bond 
under other circuastances. All the experiacntal work haa 
used new type deforaed bars aeeting ASTN specification 
A-305, and the conclusions relate entirely to construction 
using this type of bar. 

Niniaua Spacing of Bare in Precast Eleaents, Quarterly 
Report &, Nov 1953, University of Texss, Civil Engineering 
Research Laboratory 

Niniaua Spacing of Bara in Precast Eleaents, Psrt 3, 
Splices, Mar 1954, University of Texss, Civil Engineering 
Resesrch Laboratory, J. Chinn, P N. Ferguson, J. N. 
Thoapson 

The strength of Ispped splices waa investigated by an 
exploratory series of 37 beaas in each of which all the 
tenaion steel was spliced in a constant aoaent section. 

Variables considered were: (1) length of lap, (2) con- 
crete strength, (3) thickness of cover under or over the 
bars, (4) strength of spaced roapsred to contsit splices, 
(5) effect of beaa width per aplice, (6) effect of casting 
bsrs in top of besa, (7) effect of bsr sizr, (8) effect o' 
stirrups. 

All splices fsiled by splitting of the concrete, gener- 
ally at strengths considerably below those necessary to give 
a factor of ssfety of 2.5 on splices designed by the A.C.]. 
building cole Splice strength was sensitive to the width 
of been and to the cover. There was less effect than ex- 
pected froa caating the bars in the top of the beaa. Stir- 
rups enclosing the splice increaaed the atrength very great- 
ly- 

Host of the tests were run with nuaber 6 bsrs. How- 
ever, tests with nuaber 3 snd nuaber 11 bars indicated that 
strength decressed soaewhst with incressing bar size, even 
when all diaensions (in teras of bar disaeters) were coaps- 
rable. 

N0Y-28144 
Study of Daaage to Concrete Due to Welding or Reinforcing 
Steel in Field Splices of Precast Units, Photogrsphs, Oct 
1951, University of Texas, Civil Engineering Resesrch Labo- 
ratory 

Daaage Due to Welding Between Precast Concrete Units, Jsn 
1952, University of Texas, Civil Engineering Resesrch Labo- 
ratory, H. Na'lock, P. N. Ferguson, J. N. Thoapson, A07715 

Cracking «round welded connections and splices between 
precsst concrete units led to this exploratory investiga- 
tion. 

One phsse of the study dealt with a typical panel 
section and its steel piste connection to adjacent panels. 
Welding around these pistes csused expansion both of the 
eabedded steel plate and the concrete beneath it, sufficient 
to csuse cracks in the sdjscent concrete of the panel. 
Theae cracks were proainent during or shortly after welding, 
but closed up ss the aaterisls cooled and not considered of 
serious consequence structurally. 

Teaperature aeasureaents in the steel pistes and rein- 
forcing bara and on the aurface of the concrete indicated a 
very localized zone of high teaperature. Concrete dehydra- 
tion due to heat was evident only where direct contact waa 
aade with the plate and there only aa a surface phenoaenon. 

Another phase dealt with the welded splicing of bars 
where continuity of action across s field Joint wss desired. 
Welding equivslent to butt splicing always produced crscks 
over and parallel to the bar and extending back several 
inches into the concrete aass. Teaperature aeasureaents snd 
physical inapection again showed negligible dehydration of 
concrete. Hodulus of rupture tests on the concrete in 
direct contact with the bara verified that phyaical daaage 
waa liaited to the area where visible crscks formed. 

It waa concluded than any significsnt structural daaage 
to panels on actual installations would probably be due to 
restrainta againat noraal contraction after welding. A 
atudy of theae restrsints is recoaaended. 

N0Y-28145 
Engineering Developaent and Fabrication of a Suppressed 
Ignition Systea, Apr 1953, Nsllett Hanufacturing Co., A. 
Craap, AD1U2847 

This report describes resesrch and developaent work 
done in the performance of Yards and Docks contrsct NOV- 
28145 on s shielded, unitized, universal ignition systea snd 
a unitized, univeraal shield for generators and regulators. 
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rl lot t s tow4l >IH t hr ttrvr 1 .■('inrnl o| 411 rxt I tl)tn l nhr 1 lot t I AHN 

A Itrrti. ThiN m,-ml tliit «11 pirkriitlv i\iil.il'lr iliv (hrmi- 
Cill 1 otihl Ml hr 1 onM ulnnt M thry «rr mrl In t ivr on 
.l.iss A tirrb .11 «ny trM|irt «tmr. Soar «Moils wrtr 
(timlril tow«i(lii thr ilrvr lopiihMit ol « imwiln whuh would hr 
rtlriltvr  IMI  i)«ttK  A  titnt. 

Irkt N with nrw I luiu 1 nil« >l hvdioi 41 hon I tqiittl IgMU s 

khowril    1 hit    t hrkr    .»>;. n» ■    wnr   rl In I tvr   on    «II    t vp s   ol 
II rr»  untlrt   An t 11   1 ondi t ion« . 

No nrw type ol rxt uiKiti ahn Mi ilrvrlopnl umln thtk 
i out 1 «t t . Howrvn , wot k |ii o^irkHrtl to « |ioittt whn r 1 n IHM- 

mrn.l tl ions t «n hr m.^lr loi thr «daplation «ml lai^t ovriatMit ol 
rxmt inn «11 -|)traKiii 1/r«! V4|)0t Lltnfliqilid I vpr rxt ingu ilk* 
rrx,   tor   nar  at   -bSK. 

Out I mal in oawrmlat ion whn li KUMH np I hr woi k nmln 
thr i 01U 1 «11 1 a t h4t ,11 1 pi I-SSIII t/ril v«|ioi 1 / intf I ninttl t fp9 
rat initm khrt a loailnl with ill hi oimit rt 1 «I Inoi ort linn (HA Ion 
IJ0*M 01 ilihiomodit InoiomrtlMiir (Milon 1202) ahoulil hr 
«iloptril  «•«  SIAIUIAMI rtini|Miirnt   fei   An t u   uxr. 

iQT-2iUT 
IVs 1 no «nil Urvr lopiarnl ol .1 It, it HIK Syxtrm 101 Ihr OOIIKI •■ 
Arttii' Prr-K«hi n «tril HutlitinnH, May I^S;, tirorgr W. Nrrk 
and Aaionatr«,   AhHh^hO 

iiv Krnria) putpoar ol thia mnttatt WAH to InrniNh all 
r 11 K 1 m* 1 mg arrvn ra rrt|iii ird 101 t hr 1 imdiu t ol 411 rngi - 
nrrr mg drvr lopmrnt at ndy im I ml HIK xwrkt \^A\ ions , at mlirs , 
draigna and CtlcnllttOM nilMiiuttiiK in a drMgn ot A hrat - 
HIK «yatrn lot thr Douglaa Anttr pir-lahi n at rd hi>ildiiiK 
Whilr thr IhntglAk hmldintt ll apriilually rrlrnri to, it 
wax imdnatood that Ihr hioadn oh)rttivr wax to drvrlop 4 
In it win ayatrai xuitahlr lor any Rtrmturr ol thr k-Mr dimrn 
atona, xhapr and thnmAl i hatat trr 1 xt it s ir|t«nUr:v o| thr 
rxart   drtAtla  or MAtnialx  ol   tonkttmtion 

N0Y-J8UK 
Study    ol    Kadtant    Hrat mg    loi    Antit    Moil.linns,    Srp    I'tM. 
Univrratty   ol   Minnrxota,   IVpaitiariit   ol   Mr^hAnital   Knumrn- 
inn,   A.   R    Aljtrrn,   I.   N     Krnln .   M    II    lajoy,   0,   K.   Whttnah. 
M7Mi3 

Thr rrault« ohtamrd Iron 1 In s |ttrltminAty invrxtiitA- 
t ion inditAtr that radiant hrat in« xyatriMx loi uxr in Antti 
rrxiotiN    possess    tonxidnahlr   »m ; t It     is    hrlirvrd   that 

Kiratn ovn a 11 tonluit tan hr ohtAinrd at lt>wn inxtdr an 
t raipn 4t in rs and with Iraa attAtititAl ion , ptovidrd t hr 
1 r l4t 1 oiiKhi)i hrt wrrn thr hrat inn HVM rm and t tratMrnt ol 
tnt n 101 tttrftctl with pi opn 1 rl In t ivr natrt ta Ix t an hr 
Htlbl 1 khrd lhi>     irsul t k     ol      t hr     rxpn imrnt at     xt udirk 
tail ird out in 1 oniirt t ton with t hi k 1 uvrtt ) sat ion nidi Pitt 
t hat I ur I xavt ii|ik o| t hr >! dn ot 2SX t an hr oht a mrd hy 
pi opn     wall    xutlair    t tratnirnt It     1 a    poax ihlr    t hit     thr 
ovn A I I IurI kAVinftk hv pioprt|y drkignrd 1adi«nt hratinn 
■yStflWi   Li  w.iuiitank   IH'K'1'   rxirrd   thtk 

Katti «til lu-at inn IfStSM air vn y I Irxihlr Ami . in hr 
«dAptrd to mrrt a widr vaiirt y ol t »»ndit tonx Whrtr low 
I loot t mpn at uirh «ir primixx 1 hlr , 1 adi Atit t r 11 ins panrlx 
.«lonr an ithl hr NA! IHI 41 toi y Whn r In ith I loot i .mpr 1 at urrk 
■ rt drkiird, a I looi I ypr paurl hratinR 01 prinarlrt hrat inn 
iyStSS an «In hr i4s|H Sd Ihr grnr 1 a I I Irx ihi 1 1 ly •! 1 adiaut 
hrat ins iJfSl omk prtmi I k mrrt mn a widr vai irt y ol 1 r*\n\ ir 
awiit k 

Ho\ -2IUI 
A I'liol Of last n St ndv ol Mynaan 1 St 1 rxkrx in St nu t mrk , 
FtMl Krpoit. riiakr I, Inn 1952! lllinoix liiktitntr ol 
rtrkoology, Drpai tmrnt o| Mn hann s, M N Hoiht , I' P 
Mynn,   ATI.'0h8IS 

K. suits ol A litnatuir xuivry on dynAMn photorlaftti- 
t ity Air it 1 von Ihr kin vry khowa t hAt twtt I at t k M And out , 
11) no rl In t ivr tm hnnpir ha» yrt hrrn «Irvr li<prd loi thr 
xtudy ol dynann xttrxarN rvrn m twi« tliamia ionx, to xay 
not hi IIK ot I hirr ditxriik lonx , and {*) thr v« I idi ty ot thr 
»tirsH opt n l«w loi dynaiiin tonditionx haa hrrn akMimrd hut 
not   piovrd or  vnilird 

Krpoit tntthn draU with drvr Inpnrnt a in htsh xprrd 
phot ogi aphy 11 oM point ol vtrw ol »r In t ins ot dr» 1 guxiit 
suit ah Ir rtpnpmrnt lot dyiumn phot or IAKI u invrxt 1 «it lonx 
Ast mlv ol t lir dynami 1 xt 1 rskrk 111 loiiKit udiii« I imp u t would 
srrai 1 o piovnlr a «01 r xuit ahlr xt Al t IIIK poi nt tot drvr top- 
in|t 411 rxpniiHrutal trthnniur And loi vntlying thr xtirxx 
opt it    law 

A Photortast u Study ol Pynann Stirxxr« in StnutuirK, 
Quaitrtly Krpoit, Int-Srp 14S2, lllmoik ItiNtitutr ol Trih 
notoKy,    DrpaitnM'iit    ot    HnhanitH,    M      M      frotht ,    AD.V.'U* 

A PhotorUktn Study ol |lyni»ll Btr#BSVI in Stnitturrx, 
ijuailnly Nrpoit, (Ut-IVi 1952, Itlmoik Inatitutr ol Tnh- 
uoli'nv ,   Hrpai Imrul   ol   Mr» Imn 1 x ,   M     H     Kim hi 

A Photortaktn Studv o| Pyuann Stirxxrx in Sttmtutrx, 
ijuaitrily Krpoit, lAti-Mat l1"'»*. lllinoix Inatitutr ol Trth- 
uolo|iv,     PrpailiiMMit     ol    Mrthaniik,    M      M      Kiorht ,     MkS443S 

A Photorlaktn Study o| Pytiamn StirxNrx 111 Stnittuirk, 
Yraity Hrpott, lul l9S2-Jvn l^St, Ultnoix Inatitutr ol 
InhnoloKV, IVpAtlixrnt ol MnhAnnx, M M Knuht, p p 
Hynn.  0.   I.andkhrtd.  MU21953 

A Pliotorlaxtn Study ot Pynamn Sttrxkra in Stnuturrx, 
Quaitnly Krpoit, lul-Srp H5S, lltinoik lnntitutr ol Tnh- 
nologv,     PrpaMMriit    ot    Mnhannx,     M      M      Krocht,    A022195S 

A Photortaktn Study ot Pynairn Stirxsrs in Slimtuirx, 
Qusrtvrly Krpoit, Oct-Jta IHJ, Ittmoix Inxtitutr ol Trth- 
110I0KV ,   Prpai tiarnt   ol  Mn hann B,   M.   M    Ktothl 

A Ph-ttorlAxIn Study ol PynAtati Sttrxxrs in Stnutuirx, 
QiiAitrrly Hrpott. JM-NSI I1''''«. IltinoiN Inatitutr ol Tnh- 
nolosv,   tlrpattairnt   ol   Nnhanux,   M.   M    Knuht 

A Photortaxtit Study ol Pynaian Stirxarx in Siiittturrx, 
Kinal Krpoit, Nov 1954, lllinoix Inxtitutr ol Orhnology, 
PrpAitmrnt ol Mnh-tnitk, M M Kiothl. P P Flytin. P 
UmUhriK.   APH-tl* 

Thr prrxrnt rrpoit dralx piim.nilv with Ihr tuithn 
drvrto|Hi»riit ol et)uip«rnl and tnhnninrx tor ohtAinins dyna»- 
Ic atirxk pattniix N how ins InndaMrnt a I aapn t x o| at irx« 
wavr pt opagat ion, and with a xt udy ««I I hr dynaion xt irxx* 
opln law whnh ix rxarntial to thr ptopn mtrrprrt «t ion ol 
sm h    pAttntik It    llso   drx« 1 ihrx   xtndirx   ol    xtrrxx   wavr 
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pro^AgAt tun    in   .1    toMpreiiiun   b«r,    thr   uar   ut   thr   K«ilax 
iaarra,   rxp^iiMrnti   wtu.   coiitrntralctl   luadi,   stmi  loiurn 
lutioiis.  anit bran« undrr irntral   tapact. 

NÜY-281S0 
Derp Soil Stabi Uzat iuii( Hhatr |, In-Plair Nixing ul Intru- 
sion Grout With Soft SoiU, Final Krporl tor prnotl Jun M 
to  IVi   21.   WS1,   Apr   LHa.   Intruiion-Prrpaltt.   Inc.  Al)/4n; 

Rrsulta of laboratory aialr appl icat luni of our drrp- 
iotl stabilization protrss (.oiidui levl at the U.S. Naval Civil 
Kiininrri in« Rrsrarch and Kvaluatiun laboratory at Port 
HurtiraK-, California during the «onths ol Apr, Nay, and Jun 
14SI, rrvraled that lull aialr draonst rat ions of the protrss 
and apparatus  wnr   juatitird. 

A iitr fur trating was selntrd at the San Franosio 
Naval Shipyard berauae previous investigation showed that 
soft Mud night be experted to a drpth of at least 40 It . 
Using various nixing heads, a nunber of elenents were 
grouted to depths of 30 to 40 ft. The eles^nls were later 
subletted to load and pull tests. Various results are 
discussed   in  the  ^rport . 

NOY-281S1 
A Study of the Passive Defense of Shore Installations. V. 1: 
The Character ist us of Aerial (Guidance Nost Likely to Re 
Used Against Shore Targets (U). Nay WV1, University ot 
Colorado, Secret 

A Study of the Passive Defense ot Shore Installations. V. 2: 
Existing and Proposed Means ot Passive Defense for Use With 
Shore Targets {V).   May 19S1, University ot Colorado, Secret 

NOY-MiJl 
Developnenl , Design and Prototype P^hr u at ion of Antic Type 
Sewage Disposal Systea, AsKenbly InMruttions. Coat Break- 
down, Servite Nanual, and Outline ot Test Progran, (On 
Cover: Service Nanual, Nottingha» Nodel I00X, Sewage Dispo- 
sal   Unit).   Jan   mi.   N.   C.   Nottingha« Co.,   AUHb^U 

The Nottinghaa Nodel 10ÜX provides for sewage itSpOMl 
by bacterial action, auch the sane as provided for m ■ 
septic tank. In the report various piohlens in tonneition 
with   its  developnent   are dtsiussed. 

■of-rsaaa 
Stieen Koon Rjdio Inlnfeienie Pilter Developnenl , Sep |4&2| 
Hopkins  KngineeiiiiK Co   .  ADI0JH4b 

This repitrt lovers the develoiwent .itnl design work tlone 
under this contract during the pei iod L2 Nay l***»* to 
10  Aug   I'lV 

This report i ontaniü tnf otmal ion pert i tient to the 
developnent and design of 4 powei line radio utter lereiu r 
filter  NU 1 table  for  s»reen  roon appIicttion 

In this report , 1 Ml 1 der at 1011 it» given t it A suggt llod 
c 1 rcmt tor such a filter and expel inentdl test results on 
this suggested filter. The presstype filter, type 104, wan 
developed t ion \ he sugReKtetl filter 1 1 n ui t . The test 
results  on  type   104 ate   im hided   in   this   leport. 

Test tesulth and tiltei t bar acter 1 >t u s tor the tour 
(4) t mal f liters I ahm at ed under the rniui renent K ot the 
contiact   are  all   presented   in  this   report 

Appendix: layout DrawitiRs and Photographs of the Hopkins 
104 Power line Kilter. Sep l*»1^, Hopkins Kngmeei ing Co , 
Al)l02R4b 

IIOY-7)218 
Study ot Moisturr Migration Through GMCrttt Kloors, Qu«i- 
trrly Report I, Ott I'l'i.', Univmity ol Minnpiota, C. I. 
hm.l,   RE.   P«ul,   All.'.'.MM 

Throrrtical Analysis ut Vapor anil Hunturr Higration Through 
Conrrrtr Slaha and toils, lul I4SA, llmvrraity ot Ninnrsula, 
C.  E.   Lund,  J.   T.  Yrn,  AWMU 

Thr «rthoda ot aotaturr Higration through tonrrrtr 
slaha laid uvrr dittrrrnl typrs of soils involvrs thr analy- 
sis ol m.niv (oaipirx tailors in ordrr to drtrrainr quanlita- 
tivrly thr ratr such moisturr is transisittrd through thr 
concrete. Although this invrst igat ion is pnaianly toi thr 
purposr ot drtrrmning quant ilat ivrly thr ratr ot «kiislurr 
disprrsion through concrrtr slahs within thr Navy warrhousrs 
usrd tor atoragr ot «atrnals, it is also of considrrah.r 
inporlancr to thr huilduift  industry. 

Invrst igat ion of HoiHturr Migration and Vapor IVnarahility 
of Concrrtr Warrhousr Floors, Quartrrly Progrrss Rrport, Srp 
I'lw.  Univrrsity ot Hinnrsota,  C.  E.   Lund, AI)?7l>80 

Hoisturr Migration and Vapor Prrarahility of Concrrtr Storr- 
housr Floors, Suaaary Rrport, Jun IISS, Univrrsity of 
Ninnraota,  C.  E.   Lund,  AD78478 

A rrport covering thr throrrtical analysis ol vapor and 
amisturr aigration through concrrtr slabs and soils was 
subaittrd on July 28, I'lW This rrport covrrrd a drtailrd 
analysis ot thr factors affrcting aoisturr Migration through 
concrete and thr rffect ot  soils upon such Migration. 

This report suaurites previous work and covers prepa- 
ration of aprciarns, description of teat rquipment, instru- 
■sentation and a progress report on the data ohtained. It 
also   suppleaents   the    literature  survey   in earlier   reports. 

NOY-7)219 
The Developaent and Standarditation of Thenul-Coapression 
Sea-Water Distillation Units, Progress Report 1, June MSI, 
Battelle   Heaorial    Institute,   J.   A.   Eibling,   J.   H.   Allen 

The Developaent and Standardization of Thersul-l'oapression 
Sea-Water Distillation Units, Progress Report 2, Sep 1453, 
Battelle    Hesnrial    Institute,   J.    A.    Eihling,   J.    N.    Allen 

NOY-7122» 
Report      on     Soil     Truss     llrvrloprd     hy     U.S.      Naval     Civ 
Knginerring  Laboratory,   Port   Hurnesir,   i'al i tornia,   H.u   IIS 
California   Institutr   of   Technology,   Krrdrriik  J.   Convcrs 
A1)84S80 

Thr  ob.irtts of   this   invrst l gat ion were   IM   to   chei k  t 
result«   ot   thr   shranng   «lirngth   of   soil   as   drteisiined 
the   soil   truss  with   slicir   tests   on   the   same   matriial   tisi 
Ntandard    tnaaial   and   tlirect    shear   «ethiuls        (2)   To   stu 
the   tress   in  order   to  detersiinr   its   range   ol   usetiiltiess 
■Oil   engineering prohleiss.     Sis ilifteient   sets  of   tests  we 
run,   each  set   consisting ol   three   series  of   soil   truss   tes 
each   at    four   values   of   the  truss   angle  0,   three   series 
triaxial   tests,   each at   five values  ol   o     (i,   b,   10,   IS,   a 
20    psll,    two    series   ot    direct    shear    tests    each    at    li 
values    ol    noraal    load    (0   -   b,    10,    IS,    20,    and    ."•   psi 

NOY-7 1227 
llamage   Due   to  Wel.ung   Between   Precast   Coll.rele  Units,   First 
Phase  Repoit,   Dec   llS2i  University  ol   Texas 

Development of Criteria for the Control of Damage Due to 
Welding ol Reinforcing Steel Spines Between Precast Con- 
crete Units, tjuarterly Progress 4, Jill list. University ol 
Texas,   J.   N.   Thompson 

Evaluation of  Damage Due to Welding Between Preiast   Concrete 
Units,   Ocl    ItSS,   University   ol    Texas,    H     Hallock,   A     A 
Toprac,  J.  N.   Thompson, AD741H 

A previous investigation served to establish that the 
damage to welded splices between unrestrained preiast con- 
crete units consisted primarily ol cracking due to dilleien- 
tial thermal expansions. The present study was intended to 
establish the ellecls of th« controlling variables and to 
evaluate the damage. 

Specimens consisted ol pairs ol comrete blocks cast 
with a defoi-med reinlorcing bar projecting I rom the end el 
each block. The bars were connected with b')-deg V-bult 
welds, performed at  a reasonably rapid rate. 

Temperatures were measured with thermocouple« along the 
steel bar». The output voltages of the thermocouples were 
repeatedly   scanned   in  sequence  and   recorded with a  cathode- 
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c UM   DwvtttMMM    -"tt't   St.tiht.ntli/.» I t.tn   >'t   Thrriul -ifniMrHK ton 
Si'd-lidttM     I11 st : I 1 .it toil    lilt | ( s ,     fl9%n%§    Kr1)!«-! I      I,    IVl      I''1' ' , 
K«tif I If   NM»I ia]    inst ituti',   J     A    liklinf,   J.    -i     Al IM 

Thr Drvt'IOIMMMU .»iul St4ml.i t>li/.it ion ol Tht'iMd I-('OMJII rsh ion 
St-d-Wjtt'i DtKt i I l4t um Uiiiti, PiuKirss Kr|uiil **, MJI IVSk, 
h.iti.M,     NMnrUl     hiktilulc.     )      A     libUog,     I      H      AUrn 

Ihr Di'veloiuM'tit .in.l S|.in>)jt(li/.i( ittii ol ThetM^ I-i om|M t*hK ion 
Sr j -Uu; ., Ih st t I I .it IDII Un I t s , Progrttl Kfpui t S , .Urn l*)SJt, 
B^ttrlli-    MrihMi.il     Institulr.    J,    A     Kthling,     I      H      AUrn 

The DrvrlopMtMil nt Thnn^l -CovprvtSion Srd-Wjtn Diltill«- 
tion Uiutfc, rrottrt.sN Krpoit 6, Kfh I4SS, l-.iii.II.- NMMrlll 
liiKtMutr.    I     A     Kihli»)t.   J.   H.   Allrn.   K     W     l-.k.i.   AD.'.'.'UI 

Ihr Drvr lopMrnl .»( Fhr i «J 1 - i\tM|i rrit s I on Sr4-W4(ri Dmtill«- 
tloit Units, I'roKtrsti Krpoi I ;, Hay I'ISS, R.iltrllr Hrm«tii.il 
hihtilutr,    I    A    l>:.hluiR.   .1     M    Allrn,  Al^HbhH 

i jy ubttllokiope .II\-\ itmet*. I'own w«» irtoiilrtl lontmuouN- 
ly JIUI thr inst.tnl ot iMikinn was ilrt rtntnnl hy thr |i«rtinit 
al i rarbaa rlrmrnt on ihr -.('., nil. M iarfaca. Thr ImKths ot 
crackl wrrt- mr4siiir>1 nuntt .11 it »■ l\ jltn wrltluiK Klrvtrodr 
i >>iistMi|tt ion  was   notrd. 

Hoiid tritts pn toiiM-il without fiution at thr hrjitiift 
(act rM|t|i.tfei/ril thr low s|i|itting irststaiur ol thin prrtot 
imml'i i s Honil   v.i liirs   wnr   i ons ittri ahl y   Irss    t han   rvrn   thr 
allotaahlr v«lur ol thr All. JrBign c otlr. Pull-out trst» 
«Milr with liution »howrd that »tmigths wrrr i II> i .-.iscl 
ahout lhirr-tol>l hy piovulniK tiutional rrsistAiur agaiut 
t ti.    OpMllRf  o|   CftCki 

Th<-   hoi)<l   taatl   tin)   not    show   that   any   siKiiiluant   dr- 
iirasr    in   KtiniKth   was   .hir   to   thr   t ra« k»   IOIKK*«!   hy  wrltltny 
Ap|Mi rut I y,   with   thr   tpfl inrns   and   yt ot ntui r»   uaatf,   it   aailr 
lii; I.      diltriritir    whrthn     thr     Initial     iiaik     was     luimnl 
iluinift   wrlilniK   oi   lain   hy   utilial    loading   in   thr  pull«OUl 
I.st 

Ihr Drvr lo|>airnt o| riirma 1-t onpi rssion Sr.i-W'atri Oist illa- 
tion  in.is.   I'rugirss Raparl   s.  AUK  IMS,  H.ittrilr Naaorial 
Iiutilutr,   J     N,   Allrnt   W.   A.   S|iiakri.   ADIISUOO 

Ihr Drvrlopwrnt ol Advatu r-Hasr Fhr iMo-i ompirss ion Sra-Wiln 
Stills, SiMMaiy Rapart, Nov 14SS, Hatlrllr Mrnhntal 
Institulr,   J     A.   KiMiDg,    I     M.   Allrn,  AOM743 

This irpoit pirsrnts a suRMaiv .'I Ihr irsults o| a 
i r Kra i* h pioKiam on thr study and drvr lo|niMnt o| thriMo' 
* •■\u^i rss ion si'a-watn stills loi usr a I advan« r Nava 1 hasrs . 
Ihr «alrtia I 11 OM whu h this siuMiai v was pirpaird is KOIX- 

lamrd m right iiiiaitrily pn^raii raporti wlu^h wart 
wiittrn dm IIIK Ihr eaurta ol thr profnt, Ihr proint hrgan 
in Aju 11 l^S t Data pn t aininK to rxpn imrntal woiK air 
rnoidrd in Hatlrllr Uhoiatoiy irtord hooks no 'MH7 and 
I1U|   whuh  an-  on  primannit   lilr  at   Hattrllr. 

Initially ihr trsrat ih |iti)||ran had lot its ohjrt I ivr 
thr drvrlopBKMil al KS-jnd ^'OO-itph distillatuin units. Latar 
thr aropr of Ihr projrcl was amrndrd to prrail coacaatration 
el rltorl on onr si/r ol still in langr si US to 100 gph 
Ihr «am tiratmrnt m this irpoit prrtains to thr drvrlop- 
nitnt   o|   thr   sMallrt    still In partiiulai,   a  si/r  ol   M   ^i'ti 
was sr In trd tot drs ign pui posrs I n somr mst am ra, d.«t a 
air pirsmtrd on thr lainn still and rrtnnur is .uiasion- 
ally   madr   to   standai di/at ion   and   ml rn haiiKcahi 111 y 

Thr l)rvrlt>pMrnt ol Advam r-Basr ThriKo-iompirsKioii Sra-Watn 
Stills, guaitnlv rto)trrs<i Krpoit l). Hay I'JSo, Hattrllr 
HrNNitial     Institulr,    D.    L.     Hyatt,    J,    A     Kihlmit,    APM.S'iS 

Thr DaVO I ojiarnt o I Ad\ aiu r - Ha sr Ihr i wo-l ontp i rss i on Sra -Wa t r i 
Stills, Ooaitnly I'logirss Krpoit 10, AUK I"'"'. Hattrllr 
Hrnhu lal     Inst ilutr,    I).    I..     Hyatt .    .1.    \.    kihliiiK.   API ISM'I*» 

Thr Drvrtopinrnt ol Adv.nu f-Hasr ! hn mo-t ompirssion Sra-Watn 
St Uli, Quaitrrly Progirs» Krport II, Nov I1' >f., Hatlrl Ir 
Hrmo rial     Institulr,    11.    1.      Hyatt i    1     A.    K i h 11 nn,    A025S2 f 1 

Ihr Drvr lopmrnt of Advamr-Kasr rhrtmtt-l'ompirssion Sra-Watrt 
Slilio, Quartnly Pra|ra«i Rapart t2i Krh h1 -'. Hatlrl lr 
NMMrial Institulr, D. L. Hyatt, K. W. Kink. J, A. KiMin*, 
ADJSSJ70 

Thr l)rvrlo|>Mrnt ol Kvtparatan tot Advaiur-Hasr Ihrinio- 
vompirssion Sra-Waln Stills. SuiMMary Krport, Mar l*>S7, 
Hattrllr Hrmoi lal lust itutr, I) I.. Hyatt, .1. A. Kihl ing. 
AD2S5272 

This irpoit pirsrnls a siunnaiy ol Ihr woi k priformrd 
litiM Nov IS, l»SS, to Hai IS, |»7| OB Ihr drvrlopmrnt of 
advaiur-hasr thrrmoi i>iMpirssion sra-water stills. Dun lift 
this prriod Ihr irsraith rtfort was dirntrd solrly lowaid 
thr ini|M ovi'imut ol rvapotators for thnmoi ompi cssion stills. 
Thr work was rai r ml out on an rxtrns ion of a pirvious 
rrsraivh prO|r<M whuh ba§U in Apr 1*»SI and whuh iovrrrd 
rva I uat) ons oI all of t hi* i ttMpoiirnl sot I hr i moi onpi rss ion 
stills. Thr irsultN of thr prrvious maorch IM.'KI.UII air 
ionlamrd   in  a  sumiiary   rrport   ttatrd  Nov   IMSS. 

NOY-Ttj:«) 
Drvrlopmrnt   and   Dasigfl   ol   I   Disastri   Shrltn ,   Kinal  Krp*>il, 
N«y  IMS»,  Harold P.   kin*.  Utl02W2 

Thr st i ui t in a I rnKinrn s pi r 1 tmiuai y i rpoi I datrd 
.'H August i''^.' and loptrs of thr prrliainary iliawtiiKs air 
imludnl as Ihr lust sntioii ol this final rrport tor thr 
pui posr of pi rsrnl mg a v vtnplrt r moid of t hr drvrlopmrnt 
ol   thr disastri   shr Itn . 

NOY-M^U 
Plastii Hraas Piojril , ^uaitnly Krport 1, Krport PSJ-21, 
Srp WS.*, Untvrisity ol California at l.os An|{rtrs, .1. H 
Kuglish,  W    T    Thoason, J    A    Chrnry,  ADU?5I 

Plast u Hrams Pioirtt, Quartorly Krport J, Krport PS^-2lB, 
Dai I^S.', Univrisity ol t'alilornia al Los Anttrlrs, J. H. 
Kuxltsh,  W    T    riuwsoii,  .1. A.  Chrnry.  AD12759 

Plast u Hrams Pio|rit, Quaitnly Krport I, Raparl PVI-H, Hai 
ll»S t,     linivrrsity    ol     taliloriua     at      Lea    Angrln,    W.     T. 
Ihomson,   .1.   A    t'hrnry,   AIM;'-«-* 

Dynamit Krsponsr ol Hrams in and Hryond Ihr M.isiu Kangr, 
Krpoit Sl-14, AUR l^S.l, Univrrsity ol Palilonua at los 
AitMrlrs,   W    T    Th.aison,  JH.  Knglish,   JA.   fhrnry,  AIUUOS 

Ihr preblaa ol thr ratpooae el hraas m thr elaatic 
i angr can hr solvrd hy mrans of supn posit ion of normal 
modrs of vihration This nrthod has hrrn utili/rd hrrr with 
N impl i ty i ng as sump t ions to oht a in I hi* t rsponsr of hrams 
hryond Ihr rlastu raiigr. Yirld hingrs air assiuord to for« 
in thr hram whuh altn Ihr ionstiaint londitions ol ihr 
rlastu portions ot thr hram Ihr analysis is rssrntially 
thr study of thr dynamu hrhavioi of thr rlastu* portions ot 
hrams  hrlwrrn  siu h yirld hingrs  and  lonHtiamts. 

In ordrr to tarry thr throi y into at tua 1 appl u at ion, 
dynamual hram piopntirs must hr drtrrmmrd Thrsr must 
iiu ludr thr off act! of dynamu load IHR ot main lal propn - 
t us    as    wrll    as    thr   rharaitnislu    numhri    and    tinutions 

An rlrttronu analog tompntrr has hrrn cmploynl to 
rrdmr Ihr lahor ol numnual solutions. Srvrral itich 
solulioiis in thr rlastu rangr and onr in thr inrlastu 
i.nigr  atr   shown. 

Plastu Brhavtoi ol Hrams Piidn long Duiation Impulsive1 

Loads, Krport M-92, Ott 14S4, linivrrsity ol California at 
Loi  Angrlrs,   W.   I',   rhomson,  Al)S^844 

Thr rlastu hrhavior of struiturrs oubjacta^ to impul- 
s i vr load! is wr 11 uiidrrstood. Kvrn for t hr moi r i omp Irx 
■tmcturai it is only nnrssary to know its normal modrs in 
onln to drtnmmr its tiansirnl hrhavioi. For i'omplrx 
impulsivr loads thr dynamu load facial tor rath modr CM hr 
grnriatrd hv an analog coaputai and Ihr tont i ihul i ons ot thr 
vai ions modrs tan hr summnl to rrprrsrnt drflntion, slopr, 
iii.'imnt ,   oi    shrar . 

Vny littlr is known irgauling thr plastu hrhavior of 
stiiiitiiirs suhirtlrd to impulsivr load For Ihr »orr simplr 
slnulurrs, strp-hy-strp (omputing pro^rdurrs air availahlr 
whuh   hri omr   hoprlrssly   lompluatrd   whrn   damping    is   takrn 
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into account A» UIP I MI« thr i i3M|tut jl innal >l 111 u ult iri>, 
not enough i ■ linovn i rgj i il u)|t t hi* Jyiunn rm i »l JIIU e o| 
^t i ui tuirs wtn.h t • drpendent on m*ny t«t torn mch .»•■ load, 
drf l*ct ion,   t IM- ,   .mil  i ont igui at ion. 

I'llilri thrttr i i 11 UMkl incrs, tt tu h ighly .Its i i it' 11 to 
»luJy iiisi thr Hiaptrkt »tntitui«! rlrmrut, iiiv;tlvin|t 4 
sinitlf fitiH hkngi'. thr MBii'U ftU|t|ioi tnl !■.■.»« Uns irport 
trpir>rnts »ui h A htudy iiir-t hy .ID .IIMK-K vtia|Mittnit M hr«r 
«ml t oirrlatrd with rxprrturnt 41 data Thr rxpritmrnt A 1 
hraa», trstrd hy thr Ctvil Knginrr) )ii|t Kmratih «tut FvaUu- 
t ion Laboi itory 't Poi t HurnriKr, wnr com trtr with ovn - 
iriiitotiinit tniKton «lui io«|tr»Ulat ll*tl. Dur to Ihr 
ovpr-rnnlorimg «t »trrl Ihr loiuirtr »rrvm only to «.t. 
m.tss in.I h-'M thr irinlorcinn b«r» in pl«cr, in.l ha» nrgli- 
gihlr   intlurncr  on  thr  strrngth >>t   thi   bv*m. 

Dynaaiii Krftponsr o| Singlr Sp.in hi-.tms in thr riisti. Kritton, 
Krport &7*I3 ISS-S; irv), lun I^S?, Uiuvrisity o| 
CtllfsmU  «t   LM  Angrlrü.   W     I     ThoWKon,   AOI Wt W 

Vrry i 11 1 1 r Li Known trg^iIIIHK the dynaiiii hrhavixt o| 
»t tut tinm in thr pliNt u rnr,ton Thr . oiurpt ul notiM.i I 
m.t.i.s ,is uttril in thr rlotu analym i» dilticult to apply 
«nur vaiymg trgtonx ot yirUUnit continually altrr thr 
01 igt na t      it rui tut r In     ,1 i.l 11 imt,     know Intitr     |i      I 41 king 
regarding thr dyna«u hrhavior o| atructural «dtrtiaU toi 
lonititiona  nmln   whi^h  thrv   arr  imril. 

In kpitr ot thrnr dt 11 icutt irs, |<to)tirs» ti.is lircn iiadt* 
tn I hr analvK I» o( haau »t t IU 1111 dl r Iriarnt K Much as t hr 
I'r.tm     otiilrt     vartou»     nul     . ottdit tons    and     Ioad 1 ng IhrMr 
Mrthodi» trqunr thr «aking ot manv MMpIitymit tMIM^iiMki 
whuh air |uatttird only on thr basts ol ihr sutirga ol thr 
puurdttir tn at living at irMilt» whuh .nr in anirrnrnt with 
nn M MI 11'. I trsl triiults Swrrpt n)t Ktatrmrnt s ot thr appl 11 a- 
ht 1 11 y •( t lii's r in<i hods to othn st rtu tuirs ol dt t trt tng 
1onttguiation ol aalrrial ahould, howrvn, hr vtrwrd with 
irarrvation 

Brach Tiat t uaht 11 ty Survry. Kitut i^uattrily Status Krpoit, 
Oct IISJ, linivnaity ot t'alilointa, Inatitutr ot Knginrri tng 
Kmrarch.   VIM ' I IS 

Krvirw nnd (evaluation ol Rpirarch Krlatrd to Trat t u ahi I it y 
ot Hrachrs, Srrira S4, laiiur 1, Jul list, Univrisity ot 
t'al 1 tortttd. Instttutr ol Kngtnrri tnn Krsrauh, R. Horonjrtl, 
M    H    Srrd.   C.   J.   Vant 11.   K.   L.   Wtrgrl,   V    \).   Tiaak 

Thr ptn pour ot this invest tg.it ion was to «111 vry, SUM- 

naiKr, and analy/r rxisting data irl«trd to hrach tiatlica- 
hility and to indicatr what irftraich is needed loi the 
devrlopiarnt ot I r» tin 1 .jn.'s which will prnait appiamal ot 
beach t rat t icabi 11 ty with giratrt ptectsion than is now 
poaKiblr. 

Thr main obirctive» ot the naeaich in t rat t uaht 1 it y 
have bren (1) to ia|irove thr t latt uabi 1 ity chaiactn tat it N 

ot atilttaty vehicles and (21 to develop technique» tot 
prrduting thr pntoimancr of soils tor thr laovrihent ol 
given vehiden. Hut »nice the irlat tonahip ot vrlticlr and 
■oil 11 involved in both, thr two typrs ol invrxt tgat IOIIK 

olten  brcoair  vontetnrd with  aimtlai   piohlems. 

A   PrrliMtnaty   Report   on  Methods   Proponed   to   Re   Improved   01 
Developed   tor   Accurately   DrtriNiniitg  thr   In  Situ  Ornsittrs 
of   Cohrttionleas   Reach   Soils,    DSOKC   Report    lf-2,    Aug   ktSS, 
Umveiaity    ol    Southern   Calitorma,   D.    K.    tüntlin,    -1.    K 
Keeton 

A Study to Develop or Improve a Method lor Accurately Deler- 
«ining the In Situ Dens it tea ol Coheaionleaa Beach Sot IK, 

Monthly Status Report 1, Aug WSJ, Itttveraily ot Southern 
Calitornta,  D.   f,   liritlin 

A Study to Develop or Improve a Method tor Accurately Detet- 
mining the In Situ Densities ot i'nheaionless Beach Soils, 
USCKC Report ll-l, Monthly Status Report, Sep 14SJ. Umvei- 
sity ot  Southern ralitornia,  D.   K.  tinttin 

A Study to Develop 01 Improve a Method lor Accurately Deter- 
mining the In Situ Densit les o( Coheaionleaa Beach S01 la, 
USa.i Repot t 1**-^, guarteily Statua Report, Ort 1<)52, 
Umveraity  ot  California,  D.   F.  Griffin 

A Study  to  Develop ot   Improve  a Method  for Accurately Deter- 
mtnittg   the    In   Situ   Deimtiea   ol    Coheaionleaa   Reach Soils, 
USCKC Repoit W-S, Monthly Progress Report, Oct l*»'».'. 
University  ol  Southern Cal ilornia,  D.   L.  Gnftin 

A Study to Orvelop 01 Improve a Method tor Accurately Deter- 
mining the In Situ Densities ot Cohesionless Beach Soila, 
USCKC Report l^-h, Monthly Progreaa Report, Nov 19S2, 
University  ot  Southern California,   D.   F.  Cinflin 

A Study to Develop or Imptove a Method for Accurately Deter- 
mintitg the in Situ Densities of Cohesionless Beach Soils, 
USCKC Report 19-7, Quarterly Status Repoit, Dec m2, 
University  ot   Southern Califorttta,   D.   K.   Gnttin 

A Study to Drvelop 01 l^uove a Method tor Accurately Deter- 
mining the In Situ Densities of Coheaionleaa Beach Soila, 
USCKC report IM-B, MonUly Status Report, Jau 1<»S1, Univer- 
sity  of  Southern Calilorma, D.  F.   Gritftn 

A Studv to Develop or Improve a Method for Accurately Deter- 
mining the In Situ Dentttttes ot Cohesionless Beach Soils, 
USCKC Repoit lf-10, Quarterly Statua Report, Mar 19S3, 
University  ol  Southern Calilorni«,   D.   f.   Gntfin 

A Study to Develop 01 Improve a Method for Accurately Deter- 
mintiig the In Situ Densities of Cohesionless Reach Soils, 
USCKC Repoit lf*12, Monthly Status Report, May 19S3, Univer- 
sity  of  Southern Calttornia,  D.   F.   Gtiffm 

A Studv to Develop 01 Improve a Method for Accurately Deter- 
mtntng the In Situ Densities of Cohesionless Beach Soils, 
USCKC Report 19-1.1, Monthly Status Report. Jun 19S3, Univer- 
sity of Southern California,  D.  F.   Griffin 

Studv and Development of Melhoda tor Detenaining ln-Pl«ce 
Denaittes ol Soila, USCKC report 19-U. Final Report, Sep 
19S.), University of Southern Calitornta, D. F. Griffin, 
AD792RJ 

In ordei to compare various siethoda that wight he used 
to aieasitie in situ densities it aeemed desirable to aelect a 
testing aiedium that would be aa uniform aa possible and one 
that would vary as little a« possible with use. Ottawa 
20-10 sand (A.S.T.M. designation, 0190) aeemed to meet 
these requ 1 resents. Most ol thr laboratory work was per- 
tonaed using this sand. In addition, some expennents were 
made using graded Ottawa sand (A.S.T.M. designation, C-1901. 
Field studies were tin luded and experiments were perfomed 
both on the beach at Santa Monica and on the beach at Point 
Mugu Also, a literature survey of irradiation methods lor 
determining in aitu densitie« was made. Work was officially 
started on this project July 1, l9Si and experiMentat ions 
were  completed June   10,   19S1. 

Following a literature aurvey and some preliminary 
experiments in the laboratory a statement was composed 
entitled A Preliminary Report on Methods Proposed to Re 
Improved 01 Developed lor Accurately Determining the In Situ 
Densities ot Cohesionless Beach Soila. On Aug 8, 19SJ, the 
above report was reviewed and discussed with representatives 
of U.S. Nava1 Civil Kngineertng Reaearch and KvaIuation 
Laboratory. At this meeting it waa mutually agreed that the 
lollowing isethods would be inveatigated under the contract: 
fluid 1 n.i •€ 11 on met hod, wedge me t hod, t ube met hod, aand 
f unne I met hod, 1 arge aand I mine 1 -1 ube awt hod, sm.i 11 sand 
tunnel-tube method, and the rubber balloon-tube method. It 
was decided that the cone-penet roaster method would not be 
investigated. 

Study and Developatent of Methods for Determining tn-Place 
Densit tea of Coheaionleaa Soila, Apr WS«*, University of 
Southern California, D.  F-  Gnttui 

Methods Investigated included fluid injection, wedge, 
tube, sand funneI, and rubber ba11oon. Ot tawa 20-10 sand 
iASTM designation C-190) and graded Ottawa  aand (ASTM 
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- dr>i(n*tion C-109) mr» u»«J at th» tming wdi« in thr 
Uboratory. SMM (i*ld itudir« vrtr tlto ronducttd on thr 
b«ach at Point Hu$u, California. 

lach wthod iiiv*ati|at«d involved ihaartni action on 
th* aoil. Thia action had thr uaual affact of cauaing loot« 
aanda to contract and ti|ht aanda to tipand. For »ach 
Mthod a plot of control dantitlaa vartui parrant daviatlon 
of taat Jrntitirt fro« control danaitlrt thowcd t Btrai|ht 
Una ralattonahtp. Cartain aathoda ara aora raliahla than 
othara and »ach aathod haa a diflnrnt ttralght lina rrlt- 
tionahip for »ach diffarant tand 

At th» aownt M arc far froa having davrloprd a aathod 
for ■atauring in-plac» dcntlli»t of cohftionlatt toilt vtlh 
contlatantly high accuracy. Thta la atpacially tru» for 
»tthoda  involving thaaring action on tha toll. 

IIOT-73JS7 
Rafahncatad Straight Sid» .'0-M i 4g-ft Building, St»»l 
Fraaw and Stacl Iitrnor and Wood Fraa» and Wood Eitanor, 
I'M, Nodular Structuraa,  Inc., ADIMtJl 

Th» daaign for a 20-ft hy 41-ft building, at d»»ign»d 
ufld»r th» term* of NOY-73237 haa now b»an coaplatad. It it 
tha purpoaa of thia report. aa a aupplaaant to tha working 
drtwinga, to tuaaana» thr d»vrlopa»nt of th« drtign, dit- 
cutt ita charactariatica, aiplain tha rhoic» of ttructural 
tcctiona and indicata altarnata potaibilitiaa. 

NOY-732«2 
Studiaa Leading to tha D»v»lo|Ma»nt of an Kloctroaagnatic 
Darkrooa, Quartarly Prugratt Raport, Aug 14i3, Southern 
H»thodiat  Umvrrtity,  AOU192t 

Studiaa Laadiag to tha D»v»lapaant of an Klactroaagnatic 
Darkrooa, Progrrtt Raport, D»c 1«S3, Southrrn N«thoditt 
Univaralty 

Studiaa Leading to tha Davalopawnt of an Elactroawgnrtic 
Darkrooa, Progrrtt Raport, dar 19S4, Southrrn Hathoditt 
Univoraity 

Studiaa Landing to th» D»v»lopawnt of an ElactroaMgnrtic 
Darkrooa, Progrrtt Raport, Jul 1934, Southern N»thoditt 
llnlv»raity 

Studiaa Leading to thr D»v»lopa»nt of an Elrctroaagnatir 
Darkrooa, Progrett Raport, Oct 1954, Southrrn Nathoditt 
Univaralty 

Studiaa Laadicg to tha Oavalopaant of tn Elrctroaagnrtir 
Darkrooa, Progrett Raport, Apr 1933, Southrrn Nrthoditt 
Univaralty 

Studiaa Leading to tha Drvclopaent of tn Elrctroatgnrtic 
Darkrooa, Progrett Report, Aug 1933, Southern N»thodiat 
Univaralty, K. V.  Nalgar, W. W. Kocptal, A0222076 

Studlat Leading to the Davalopaent of tn Electroaagnrtic 
Darkrooa, Progrett Report, Nov 1933, Southern Hrthodiat 
Univaralty, W. W. Koepael, C. H. Schwala 

Studiaa Leading to the Developaent of an Elactroaagnetic 
Darkrooa, Progreaa Report, Oct 1936, Southrrn Nethodlat 
Unlvrmty.  K    W. Heller, AD22213i 

Studiaa Leading to the Devclopaent of an Elactroaagnetic 
Darkrooa, Final Report, Hay I93t, Southrrn Hethodiat Unlver- 
alty, K. V. Heiter, W. W. Roaptal 

At the rrqurat of the Civil Engineering Retearch and 
Evaluation Laboratory, Port Hurnra«, Calif., the School of 
Engineering, Southern Nethodlat Univaralty, undertook an 
invrttlgation leading to th* davelopaant of tn alrctroaag- 
netic darkrooa. The darkrooa ahould function at a free 
apac* chaaber and allow interference-free quantitative 
electroaagnetlr radiation aeaaurcaenta to be aade. It waa 
the purpoae of the atudy to conduct an invaitigation that 
would  lead  to  th»  coattruction of a  tingle or a aerie* of 

having wallt with a very low reflrction factor ov»r a 
very wld» tiequemv tp»itriiai (13 kept to 10 ktlcpt). In 
.ider for th» rooa to b» effectivr, it wa* requited thai thr 
rrflrction factor of thr wallt be no grrttrr than 101 and 
that thr tranaaiation Itrtor through thr walla br 0. Thr 
atudy wat brgun on Nay 9, 1933, and an rxprnaenlal laai- 
natad  tart ion abaorber wat tuccrttfully  trttrd in Get  1934 

Thr original abtorbrr wat drtlgned to utr only lottlett 
dlelertnrt. Since that tiar, arthodt havr brrn drvrloprd 
that allow loaa in tha dirlntnct Synthrtit trchmqurt 
rrquirr aatrnala that provrd difficult to obtain Lrngthy 
coaputationa wrrr nrcrtttry to atkr utr of certain pr«- 
trl«cl«d aatanala. Therefore, tn electric aiaulator wat 
developed to tolv« thr croblra. 

An tbtorbrr utmg lotty elearntt wat ronttructed tnd 
thr rrtultt roaparrd to the calculated valura. 

HOY-73243 
A Study into thr Fratibility of Attaabling Coapl«t« K0-T6B 
and T7A Pontoona at Advance tatet tt Outlined in the 
Andrrton-Nichola Report, Production Planning Analytit tor NL 
Ponloont tt Advance taart, tnd Andrrton-Nicholt Drtwinga no 
676-D, 1 to 6, 13, 20 to U, E-707, 22 to 24; 60E-70I, I to 
21.   1933,  Nodular  Structurrt,   Inc.,   F.  J.  Bagnaan,  AD22206S 

Thr end uar of thr individually fabricatrd pontoon 
rrquirra, in aoat caart, tatrably in ttnnga togrthrr with 
other pontoona poatibly aadr by aorr than onr advancr btte 
depot or tupplird by vtriout atnultcturrrt froa rrar arrat. 
Thr wntrr haa had aany ditcuiiiona with Navy prraonnel 
pertaining to thr difficullirt rncountrrrd during ttnng 
aaaeably and haa prrtontlly obtrrvrd aany of these oprrt- 
tiont. Thrtr difficultiet ctn br amiaite« by aaintaintng 
rigid control over dlaentiont tnd tolrrancrt of thr corner 
ttrapa on thr finithrd pontoon. 

It it thr wntrr't opinion Ihtt thit tMCt rrlationthip 
of cornrr ttrapa, controlled hy definil: tolrrancrt tt the 
pnar required characterlttic of I'M finiahed pontoon, 
watertightnrtt bring trcond, and tta third, prrarrvttion tnd 
painting. 

Burrau Yarda and Dockt dra>.ingt I46-S07 and 14»-30l are 
not tuffirirntly coaplrtr in diarntiont tnd tolrrancrt to 
accoapliah th« abov« obJ«cti/e. 

A pontoon with earner ttrtpt conforming to drtwinga and 
aprcificationt, which claarly «how diaentiont and tol«ranc«t 
shown it of lirsl order iaporttnee and contequrntly will 
earrt influrncr and control ovrr Ihr naturr and typr of Jigt 
and fiaturrt utrd for thr attrably. It it with thit in aind 
that thr wntrr'a coaarntt are aadr. 

HOY-73244 
.Survey and Analyaia ol thr Vtpor Trtntaittion Proprrtirt of 
Building Natrriala, Quartarly Progrrta Rrport 1, Aug 1933, 
Univrrtlty of Colorado, H. N. Whippo, B.  T.  Arnbrrg 

Survry and Analyaia of tha Vtpor Trtntaittion Proprrtirt of 
Building Natarlala, Quarterly Progrrt* Rrport 2, Nov 1931, 
Unlveraity of Colorado, H. N. Whippo, B.  T. Arnberg 

Evaluation of DehuaidifIcation Requireaentt  of  l>t!.,uaidifird 
Storehouses   at   the   U.S.   Naval   Advanced   Bate   Supply  Depot, 
liultpoit.  Nittitttppi,  Dec  1933, Univrrtlty of Colortdo, H 
N.  Whippo, B.  T.  Arnberg, ADia2lia 

The tubject warehoutet were visited during thr period 
of Octobrr 24-26, 1933, tnd trttt were aadr to drtrnainr thr 
watrr vapor ttanaaKaion. Thr rrtultt of thrtr trttt showed 
that thr buildings wrrr drying out and that noraal watrr 
tranaaiaalon patterna had not been established 

An analyaia waa aadr to drtrtainr thr noraal and tran- 
aient dehuaidification load* to br rxpectrd in operation of 
the aubject warehoutet and to detaraine if additional vapor 
aaaling of the exterior wallt would be required to reduce 
the vapor load. Thr rrtultt of thit analyaia showed that 
leaa than 10t of the noraal drhuaidificalion load could br 
eliainatcd through thr utr of t vapor aral applird to thr 
eiterlor walla, and, thrrrforr, tuch a vapor teal wat not 
recoaaended. 
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Thr mjor p«rl ol Ihr norMl drhuaulil ixt UMI lo<ii wai 
luuiul I» br dur lo Iraktgr ol nr into thr warrhnutr» 
thiough crftdti «round doors, ttC< It WJI rrcoMMcndrd that 
thrsr br rrdurrd to « mintmm by rr|ul«r iuintrii«nrr procr- 
durr». 

Thr aaount of watrr 11 jnmii ir.l throufh Ihr floor wm 
found to br indrtrramablr and fuithrr rxprnArntjl invrtti- 
(<tioii to rtKblish thi»  «aount «an  rnoaarndrd 

Thr tiar rrquirrd fat initial rttahl iiharnt ol thr 
intrnor rrlativr huaiidity at -OX waa drtrrainrd to br 
approxiBMtrty a yrar altrt loading thr buildinjt with atom 
Thia waa pnaarily dur to thr largr aaount of wood uard in 
paikaning. A rrcoaMrndal ion lor an invrat igat ion into Ihr 
poaaibilily  of   rrduiinjt   thr   amount   ol   wood  uard  waa  audr 

Survry and Analyats ol thr Vapor Tranaaiaaion Proprttira of 
HuiLluiK Natrtiala, ljuartrrly Progrraa Krport I, Krb KSA, 
llmvrraily ol Colorado, N. H. Whippo, B. T AmbriK, 
WBUIMI 

Invrat igat ion    of    frrr/ing   aa    a    Nrans    of    (>ttt J innig    Kirkh 
Wain   fro« Salt Uatn ,  final  Krpoit,   Ian  IISS,  I'nivnaity of 
hmnraola,  I.   N   Knalrr, M,   N    l.ajoy,  J.   L.   Thirlkrld,  I.  W 
Koanuranla,  K    P.  Trndykr,  K     l.udrathrt,  AP >(•''< 

Thia trport aiuHanrra thr rxpniarntal rrsulta ol 
trata »adr on arthoda lot draaltinn icr aadr of hi mr havuift 
an initial aalmtly of ts,00i> p^i« Thr firr/inn and s.'«r 
drainint trata wnr covrrrd in drtail in Piogiras Krporta ! 
and II A luaaaiy of ihr mtoiiiat ion fna thr patrnt litn- 
atuir waa I'ovrird in drtail in Krpoit I and will not br 
diaiusard  Inrthri   in this  linal   irport. 

NOV-MJM 
Air   Dlaal   .Smulator,   Piogiraa    Krpoit    I,    Jun    IIS«.   W     W 
Hovnton  and Aaaotlatra 

Ait    Hlaal    Siaulatot,    Progtraa    Krpoit 
Hoynlon and Aaaociatra 

lul    WS«, 

Survry and Analyaia of thr Vapor Tranaaiaaion Proprttira ol 
Building Natrnala, final Krport no. I, Jan IMSi llnivrtaity 
of Colorado,  H.  N    Whippo,   K.  T    Arnbrrg, ADIO.'BB« 

In ordn to providr uarlul rngtnrri mg inlotaiation lot 
rnginrrra run'rrnrd with thr control of huandity in build- 
ings, this invrst igat ion was uiulrrtakm to drtrrsiinr Ihr 
hasu cntrna which govrrn Ihr I ranamasion ol watrr vapot 
through building utrnals and to corrrlatr tuttrntly avail- 
ablr data rrlatrd to Ihr prrarabilily of auch autrrials to 
thr passagr ol watrr vapor in a aannrr SKisI uarlul to Ihr 
rnginrrr. 

Thr availablr data on Ihr prnsr'Ml ity ol a widr vaii- 
rty of building autrnals is prrsrntrd and thr avrragr 
rrlativr huandity of Ihr trat conditions at which it waa 
drtrrainrd to rnablr thr rnginrrr lo aukr soar rat laatr aa 
to  its applicability. 

Survry and Analyaia ol thr Vapor Tranaaission Proprrtirs of 
Building natrnals, Progrrs.i Krport, Jun I'''»''. I>nivrrsity ol 
Colorado,  H.  N   Whippo,  F.  0.  Woodsoar, AD7g«IA 

HOY-71246 
Trst   and   Evaluation   of   a   Portahlr   Topping  Unit,   Jan   1'ls-.. 
Ralph fl.   Paraons Co.,  MI102777 

Thr work rrquirrd to br carnrd out in Ihr prrlonuncr 
ol contract NOY-7J246 rntailrd an analysis ol procras data 
arcurrd during trat oprration of thr topping unit which, 
whrn coabinrd with thr rraulta of obsrrvations ol Ihr plant 
in oprration, would Irad to thr prrparation of « rrport 
srtting lorth whrthrr or not Ihr unit, as drsignrd and 
oprratrd, was capablr of producing products as callrd tor in 
Ihr drsign. Howrvrr, at thr rrqurst of thr projrct otlicrr 
acting for thr t'nitr.l Statra Naval Civil Enginrmng 
Rrsrarch and Evaluation Laboratory, obsrrvations havr brrn 
mcludrd in this rrport on archamcal drlicirncirs or points 
of potrnlial archamcal laprovrarnt applicablr to thr unit 
as mataiird at Shrlby, Hont. Thrsr aay not rrllrcl mclu- 
sivrly on thr process adrquacy of this unit as a frototypr, 
but ahould br incorporatrd with othrrs in thr tina? drsign 
ol  a  unit  suitablr for  advancrd basr oprrations. 

»0Y-7.1248 
Invrsligation   of   Frrrzing   as   a 
Watrr Fro« Salt  Watrr,  Rrport   I: 
tion.    Nay    I9V.,    Univnsity   of 
ADI0296I 

Hrans of Obtaining Frrsh 
Suaaaary of Patrnt Intoraa- 
Ninnraola,    E.    N     Xralrr, 

Invrat igat ton of Frrrzing aa a Nrans of obtaining Frrah 
Watrr Fro« Salt Watrr, Ptogrraa Rrport 1, Jul I<tt4, Umvrr- 
sity of Ninnraota, E. N. Kralrr, 1 H. lajoy, J. L. 
Thrrlkrld, E. W. Rosrncrants, R. R. Johnson, R. P. Trndykr, 
K.  Ludrschrr 

Invrstigation of Frrning as a Nrana of Obtaining Frrsh 
Watrr Fro« Salt Watrr, Progrra» Rrport 2, Srp Ns-., llntvrr- 
sity of Ninnraota, E. N. Knalrr, N. H. Lajoy, J. I.. 
Thirlkrld, E. W. Roarncranls, R. R. Johnson, R. P. Trndykr, 
K.  Ludrschrr 

Ait    Blast    Siaulator,   hagmg   Krport     I,    Aug    HS.,   W     W 
Bovnton  and Aasocutrs 

Air   Blast    Siaulator,   Ptogrrss   Krport    4,   Srp    ItS*,   W     W 
Boyt^on and Associatrs 

Air   Blast    Siaulator,   Progrrss   krpoit    i,   Ott    WS«,   W     W 
Bovnton and Associatrx 

A Study and Evaluation lot thr Ilrsig.'i ol ar Exprnarntal 
Klast Siswlator, Final Krpoit. Jan Itii, W. Bovnton and 
Asaociatrs,  ADd.Mhb 

rrsis wrtr pn lorard in Irsl chaabns cl approstaatrlv 
i I cu ft and 10 cu ft voluair Both black powdrt and 
pnaucord wrrr usrd as rnrrgy sourcrs. 

It was drtrrainrd that prisMioid was s-iitablr for 
producing thr prrssurr-risr t lars rrquitrd II longrr nsr 
t tars    air    drsitrd,   Ihr   usr   ol    black   powdrr    is    indicatrd. 

Exprnarnts comnnrd with Ihr lontrol of prrssurr 
drcay showrd that Ihr drsirrd curvr could br apptoachrd with 
rraaonablr accuracy by oprning valvrs in a pirdrtriainrd 
srqurncr.      For   closrr  control   a   srrvo-svstra   is   induatrd 

Apprndix A ol Ihr rrport contains Ihr data oblainrJ 
friva thr  trsts prrlorard 

NOV-7)260 
A Prrliatnary Study ol Foicrs in Ship Noonngs Pur to Wavr 
Action, Srnrs II and 12, Issur I, Jul ItUi Univrtsity of 
California,  Brrkrlry, I. E.   Vrhr,  A11746II 

A srnrs ol rxprnarnts was prrlorard lo drtrtainr thr 
lorcrs inducrd in wnghtlrss cablrs at^oting a irctangulai 
block which was subjrctrd to wavr action, lor a parttculat 
art of aoonng cablr conditions. Thr (utposrs ol this study 
wrrr to rxtrnd Ihr rxprtiarntal work of a pirvious study lo 
a widrr rangr ol wavr conditions, and to attrapt to prrdut 
changrs in iMOonng cablr lorcrs qual itat ivrly lor a largr 
rangr ol wavr diarnsions Thr traulls air siuauti/rd in 
graphical Ions, with Ihr lorcrs rxntrd on thr aoot nig 
systra  prrsrntrd  as   a   function  of   wavr   Irngth  and  bright 

Ship Mooring ttlriatuir Survry, Srnrs 11 and 12, Issur 2, 
Aug 115.S ,llnivrisitv ol lalilornia, Brrkrlry, K I Wtrgrl, 
AD74.S.10 

Prrsrntrd hrrnn air suawatirs of ovrr SO paprrs on 
various phasrs ol thr grnrral problra of aoonng a ship 
subjrct  to wavr or surgr action. 

Modrl Study of Ship Mooring Forcrs, Progrrss Krpoit, Srnrs 
12. Issur J, Nov 11VS, Umvrrsity ol Calitornta, Brrkrlrv, 
R.  W.   Clough,  AOSIi.M 

Modrl  Study ol  Ship Mooring Forcrs,  AKPI ■ 1 ,  Srnrs 12,   Issur 
4, N«r I1S6, Umvrrsity ol California, Brrkrlry, K I. 
Wirgrl, R. W. Clough, R. A. Dillrv, S. F. Whiarnand, J. B. 
Williaaa,  A.   I..  Arnold, A1)107J2 

Nodrl  Study of Ship Mooting Forcrs, AK0-12,  Srnrs 12.   Issur 
5, Jul 1456, Univrrsity ol California, Brrkrlry, K A 
Oillry,  R.   L.  Wirgrl,  J.  B.  Williaas,  At1l0706l 
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I 
Nodrl Study ol  Ship Hounng Furcrs,  CVK-78,  Senrii 92,  lisue 
6, Aug    19S(i,    liuv.iMtv    ul    Calilornn,    Brrkrlry,   R.   A. 
Dillry,  J.   H    WIIIIMS,  K.   L.   Wirgrl,   AIM 1 I Si, I 

Floitel Study of   Slue Huüniig Kortes, AKG'll,  Series 92,   Usue 
7, Aug    19H,    liuv.-isitv    ut    California,    Berkeley,   R.   A. 
Dllley,  J.   B.   Williaas,   K     L,   Wiegel,   AU11.IA49 

Hodei Study of Ship Mooring Furies, Final Report, Series 92, 
Usue 8, Aug I'l'ii,, University of California, Berkeley, R. L. 
Wiegel, R. A. Dllley, R. W. Clough, J. B. Williaas, ADlU7b3 

Presented herein is a discussion of the proble« of 
wave'induced forces on ships moorings, together with the 
details of a study of four ship aodels, each with a differ' 
ent aooriiig system. The resulting mooring line and mooring 
fender forces are given. In addition, the correlations 
between prototype and model natural periods of surge and 
sway tor an AFUI.  (floating drydock) are given. 

NOY-7)262 
Preliminary Design for an Air  Blast Simulator, Final Report, 
Aug Mi, W.  W.   Boynton and Associates,  ADllMOi.O 

This report contains the results of the work performed 
under BUDOCKS contract NÜY-73262 for engineering and prepa- 
ration of preliminary plans, cutline specifications, and 
cost estimate  for an air blast  simulator. 

The report briefly reviews the design criteria for the 
air blast simulator which were developed under BUDOCKS 
contract NiiV-M."il and outlines the basic considerations 
involved in the proposed design. 

Preliminary stress calculations and a cost estimate for 
budge)  purposes are  included  in the  report. 

is   drawings,   which  are  described   in  this   report,  are 
attached. 

NOV-73267 
Engineering    Study    of    Meyerstein    125-ton    Floating   Crane, 
Luffing   Screw    System,    Apr    1953,    Zeigler-Harns   and   Co., 
AD79I35 

The following report covers an engineering study of the 
Meyerstein 125-ton floating crane, luffing screw system. 
The work involved investigations, surveys, studies, calcula- 
tions and designs, all aimed toward the development of an 
improved design of the luffing screw system to correct 
present inherent weaknesses and malfunctions. 

NOY-73519 
Investigation    of    Further    Usefulness    of    the   Soil    Truss, 
Interim Report,   Jan   1953,   University  of Pennsylvania, D.  T. 
Harroun 

Investigation of Further Usefulness of Hark II Soil Truss, 
Final Report, Hay 1953, University of Pennsylvania, D. T. 
Harroun, AD78702 

This memorandtmi presents the final results of the 
evaluation of the Hark II soil truss, contract NOY-73519, in 
the general field of civil engineering, other that that of 
trafficability  for which the apparatus was developed. 

The purpose of this menorandum is li demonstrate the 
correlation between field soil truss results and standard 
laboratory tests. 

It is obvious that the seil truss, in common with the 
current types of cone and vane field shear devices, will 
measuic quick, unconsolidated shear values. For this reason 
correlation in this investigation will be with standard 
laboratory controlled strain direct shear apparatus using 
quick unconsolidated testa. 

Investigation of Further Usefulness of Hark II Soil Truss, 
With Controlled Rate of Shear, Part B, Dec 1954, University 
of Pennsylvania, D.  T.   Harroun, AD78703 

The intent of the investigation is to adapt soil truss 
test results to the general field of Civil Engineering, 
other than trafficability for which the instrument was 
originally developed by the Naval Civil Engineering Research 
Laboratory       Specifically,   it   is  to  provide a technique for 

obtaining the standard soil characteristics of frictional 
resistance 0 and cohesion C directly in the field by means 
of the Hark II soil truss without recourse to the expensive 
and time consuming methods of undisturbed soil sampling, 
transporting and laboratory testing. 

Investigation of Further Usefulness of Hark II Soil Truss, 
With the Port Hueneme Hydraulic Loading Device, Part C, Sep 
1955,  University of Pennsylvania, D. T. Harroun 

The purpose of the present phase of this investigation 
of the possibilities of the soil truss is to evaluate the 
Navcerek Hydraulic Loading Device as a means tc the end of 
obtaining usable results  from field soil truss  tests. 

Investigation procedure paralleled closely the evalua- 
tion of the pacing dial rate controller in reference no. I», 
the laboratory investigation involved the evaluation of the 
characteristics of the hydraulic mechanism itself, and the 
field investigation consisted of actual field tests on 
typical soils which were subsequently compared with labora- 
tory  tests on  undisturbed samples. 

NOY-76655 
Electronics Interference Survey at the U.S. Naval Ammnition 
Depot, Crane, Indiana, 1953, Hopkins Engineering Co., W. B. 
Underwood, D. H. Obryhim, AD108227 

The puipose of this report is to set forth the results 
of a comprehensive investigation of the interference condi- 
tions existing at the U.S. Naval Ammunition Depot, Crane, 
Ind., at the time of this survey, and to offer recommenda- 
tions for correcting these conditions which exist. 

Electronics Interference Survey at the U.S. Naval Air 
Station, Quonset Point, R. 1., Nov 1953, International 
Electronics Engineering, Inc., W. B. Underwood, D. H. 
Obryhim, AD10B658 

In accordance with the provisions of contract NOY-76655 
and with the scheduled program as outlined in BUDOCKS letter 
C-347/FMM, dated 24 Aug 1953, an electronics interference 
survey was conducted at the U.S. Naval Air Station, Quonset 
Point, R.I, During this survey, the majority of the engi- 
neers time was devoted to the investigation of interference 
produced by mobile equipment at that location. 

Electronics Interference Survey at the U.S. Naval Civil 
Engineering Research and Evaluation Laboratory, Port 
Hueneme, Calif., Har 1954, International Electronics Engi- 
neering, Inc., W. B. Underwood, D. H. Obryhim, AD108761 

The purpose of this report is to set forth the results 
of tests performed on a shielded enclosure to determine its 
effectiveness in suppressing the interference produced by an 
operating arc welder. 

Electronics Interference Survey at the U.S. Naval Air 
Missile Test Center, Point Mugu, Calif., Report 2-514-11-54, 
Har 1954, International Electronics Engineering, Inc., W. B. 
Underwood, D. H. Obryhim, AD108227 

In accordance with the provisions of contract NOY- 
76655, an electronics interference survey was conducted at 
the Naval establishments at Point Nugu and Port Hueneme, 
Calif. Host of the work done at Port Hueneme is reported in 
Report no. 1-514-11-54, which describes tests performed on 
an arc welder operating in a shielded enclosure. Other work 
done at Port Hueneme, not directly related to the welder 
tests, is covered in this report. 

All data gathered during this survey are listed at the 
end of the report, and graphs are provided where the inter- 
ference information can best be presented in this manner. 

NOY-90920 
Study to Develop a   Liquid Binder for Soil,  Progress Report, 
Sep-Oct  1955,  Frederick Hafnor 

A   Study    to    Develop   a    Liquid   Binder   for    Soil,   Progress 
Report, Oct-Nov 1955, Frederick Hafnor 
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Study DirtcUd Toward the Drveloparat a( Sa«* Fora of • 
Liquid Ritdcr for Soil, Fiul Report, D*r I9JS, Frederick 
Hefaor, A0102442 

A study directed toward the developaent of loae for« of 
• liquid binder, which will penetrate toil and cauae ihn to 
harden sufficiently to perait ita reaoval froa the surround- 
inf soil aass and aubaequent aeasureaent of its voliae by 
isaersion in «ster. 

The liquid binder shall penetrate the soil to ■ depth 
of 6 in. «hen poured onto the surface of any »oil 

The liquid binder should further be usable iver an 
environBcnUl teaperature range of 40F to 100F, be luitable 
for field use, and the diaaeter of the hardened ssaplt 
should be sbout 4 la. 

This study should be Uaited entirely to the develop- 
aent of a liquid binder snd the aethod of pourinf onto the 
•oil without any type of aechanical appurtenance. 

N0T-MM2 
Rapid  Loadinf  Teata   on   Three   Grades   of   Reinforcini Steel, 
Nay 1«S6, David S.   Wood 

This report preaenta the reaults of rapid loadln| tests 
on three (rsdes of reinforcint steel. The work hss been 
carried out in accordance with contract NOY-40922, nego- 
tisted between the U.S. Nsvsl Civil Kn|ineerln( Research and 
Evaluation laboratory.   Port Nueneae, Calif.,  and the author. 

The abject of the tests is to deterame the values of 
the Cupper) yield point stress of three grades of reinforc- 
ing steel as s function of strain rate tor atrain rates in 
the rsn^e froa 0.02  in./in./ sec to 0.6 in./in./sec 

De^ 

near 
Lake 

P.O.   112/b4 
Field   Intensity  Neasurcawnts   at   Salt   Lake   City,   Utah 
19bJ, Stoddard Aircraft Radio Co.,  Inc. 

This    report     contains    field     intenaity    aeaaure 
perforaed at Creat Salh Lake, Utah. 

The site for the aeaaurcaent was lorsted 
Crsntsville, Utsh approaiaatrly iO ailea froa Salt 
City. 

The purpose of these aeaaureaents was to investigate 
the correlation between the theoretical tranaaitted field 
intenaity at preacribed diatancea froa the transaitting 
aonopole and the aeaaured field intensity. 

P.O.  111/64 
Survey of the State of the Art in Static Inverstion snd 
Conversion to 400-cps Electrical Power, Aug 1964, Electronic 
Specialty Co., G.   L.   Hoyt 

It is the purpose of this paper to report on the state 
of the art in ststir conversion snd inversion of 60 cycle 
snd DC power sources to 400 cycle power, snd to discuss the 
econoaic and practical feasibility of the application of the 
aost recent developaents in this field to any functions that 
aay   be   perforaed   acre    proficiently   by   400   cycle   power. 

Special caphatia is placed on econoaic and practical 
considerationa of uninterruptible power auch aa the storsge 
of rectified public utility power in batteries for the 
purpose of driving Inverters, which would then continue to 
furnish power for essential services in the .'vent of the 
failure of public utility power. 

P.O.  123/64 
Practical Handbook for Location and Prevention of Radio 
Interference Froa Overhead Power Linea, Westinghoute Report 
64-4r4-S6S-Rl, Aug 1964, Weatinghouse Electric Corp., 
Pittsburgh, Pa., A0612190 

Thia handbook is intended aa a practical aid to the 
location, reduction and prevention of radio interference 
froa overhead lines up to 69 kV. 

The theoretical aapecta are not included. Many years 
of experience by utilities have shown that the location of 
the source of interference snd its eliaination doea not 
require easct dtteraination of field strengths but rsther s 
technique founded on experience snd a knowledge of the past 
rsdio interference characteristics of apparatua and pole top 
line construction. 

P O.   127/64 
Propellent    Actuated,    Eabedaent   Anchor   Systea,    Jun    1964, 
Aerojet-Genersl  Corp  >  R    A.  Thoaason 

The objective of this report is to present the funda- 
aental aapecta of, and review the technical probleas ssso- 
nated with propellent actuated eabedaent anchor aoonng 
ayateaa. Included la a deacnption of the phyaical aecha- 
maaa and deaign concepta of cartridge actuated eabedaent 
anchors aa they exist todsy and a prospective look into the 
future 

The progress asde in the field has been rather slow 
since 1960. As a reault, a nuabcr of basic principles snd 
technical featurea have not been fully crystsllized, ss yet, 
nor sre they even understood to any estent. It becoaes very 
difficult, therefore, to describe soae of the probleas 
clearly However, it is hoped thst this psper will help to 
clarify the thinking of the Interested reader, and atlaulate 
hia  Interest  in  further  investigations. 

P.O     129/66 
Test Procedure (or Field Evsluation of Acouatical Attenua- 
tion of Partitiona and Encloaures, Jun 1966, Bolt Bersnek 
and Newaan Inc.,   AD4t7tlH 

The report presents genersl procedures snd aessureaent 
techniques applicable for accurate field evaluation of 
acousticsl enclosures. The distinction between noise reduc- 
tion aessureaents snd trsnsaission lots aessureaents sre 
carefully aade. The difficulties snd insccursries noraslly 
encountered in asking these aessureaents in the field under 
non-lsborstory conditions sre ditcutted in detail. In 
addition, the laportant factors thst control snd deternine 
the ultiaate degree of aound privacy that an acouatical 
enclosure will be able to provide are considered. 

Inforaal Contract  2/SS 
Technical    Review    of   an   Autoaatically   Controlled   Cathodic 
Protection Syatea, Jun 19S8, Allen I. Rotenstein 

Inforaal Contract   1/62 
Survey of All Available Inforaation on Coaaercislly Obtsin- 
sble Donductlve and/or Radio Frequency Absorbing or Attenu- 
ating Naterlala, Dec 1961, Interference Consultants, Inc., 
AD633690 

This survey wss aade becsute of retesrch conteaplsted 
on new aatenala, new adheslves, new aethods of construction 
snd the prepsration of aanuals for the aamtenance of 
ahielded encloaures of all kinds. It includes sn extensive 
bibliogrsphy of aaterisl on shielding. 

SYM-ABWSS 
Report   of   the   Syaposiua  on  Advanced  Bate Water  Supply and 
Sanitation, Oct   IIS»,  AD222064, AT1210027 

SYH-APJA 
Proceedingi   of   the Syapoalua on Airfield Paveaents   for Jet 
Aircraft, Apr 19S2, ATI20B8M 

SYH-EAO 
Proceedings   of   the  Conference   on Equipaent   for   Aaphibious 
Operations, Oct  195S, Confidential, AD10SI02 

SYN-FERE 
Proceedings of the Syaposiua on Fire Extinguishaent Resesrch 
and Engineering,  Nov 1954, AD22216I, A0103101 

sm-mc 
Report   of   the Marine Borer Conference, Nay  19S1,   AD222167, 
AD21002S 

, 
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SVH-MEWi 
Rrport  of  thr   Syaponu 
Drc  llbi, A021)29 

an  Military Earth Novini Equiparnt, 

sim-pmi 
SyapoiiuB on Pmrrvation for Hobilization Rcquirrwnta, Oct 
I1',b. ADI2S226 

NBY-3101 
In-Placr Drnaity Trata of Nontalvo Baar Coarse Hatrrial 
Under Controllrd Conditiona, Final Deport, Jun 19S6, Univrr- 
aity of Southern California, D. F. Griffin, USCCC Report 
S2-101, A0107423 

In order to evaluate the effectiveneas of any type of 
coapaction equipment, it appeara 'desirable to inveatigate 
the accuracy with which in-place denaitiea of baae courae 
■ateriala can he aeasured. The works of Griffin and Keeton 
dealt pnaarily with coheaionlesa sands. The pattern of 
behavior of graded aaterial containing large stones waa 
unknown at the beginning of this project, ml it was to 
satisfy a growing need for enlighteiwent Ahoa*. the liaita- 
tions of accuracy with which in-place denai .y aeasureaents 
of such soils aa base course aaterials could be made, that 
this research was  undertaken. 

The sand jug and cone apparatus was used to deteraine 
voluaies of cavities froa which baae coarae naterial was 
excavated. The accuracy of the sand cone apparatus per se 
was evaluated and found to be consistently of a high order, 
even in rough cavitiea. In-place density tests were Bade in 
a box of known volume with the Material placed at various 
densities and at  various water contents. 

NBY-3103 
Acceptance   Tests   on   the   Prototype   Model   of   the  Brushless 
Generator    Per    Sp-cif ication   mL-R-2729A,   Mar   1957,   Leach 
Corporation 

This report cover» the results of tests which were 
taken to deteraine if the brushless generator performance 
coaqilied with the requireaents set forth in Military Speci- 
fication NIL-R-2729A. 

Additional tests, not specified by niL-R-2729A, were 
performed and recorded to give a aore complete demonstration 
of the equipaent's performance. 

Suppleaentary Tests and Infonution on the Prototype Model 
of the Brushless Generstor Per Specification H1L-R-2729A, 
Apr 1957, Leach Corporation 

This is a suppleaentary report to the original report 
entitled, Acceptance Test on the Prototype Model of the 
Brushless Generator. It contains a scheaatic of the elec- 
trical systea, wiring drswings, a drawing of the generator, 
parts list of added components, parts location diagrams and 
test results which were requested by A. M. Brown of the U.S. 
Nsval  Civil  Engineering Research  and  Evaluation Laboratory. 

MBy-3127 
History of the Development, Design, Fabrication and Proof 
Testing of the Atoaic Blast Simulator, Jul 1958, W. W. 
Boynton and Associates 

For many years the need for a dynamic load generator 
capable of subjecting large structural shapes to shock loads 
similar to those created by a nuclear explosion, but without 
radiation effects, has been indicated. Boynton and Asso- 
ciates was authorized by the Naval Civil Engineering Labora- 
tory at Port Hueneae, Calif., to investigate the practica- 
bility of, and design for, such a generstor. Fabrication, 
construction and proof testing followed, and the generator 
is now in operation. 

This atoaic blast simulator is the only dynamic load 
generator of its type and aize in existence. Application of 
the principles developed here show great possibility in 
three diareasional dynaaic loading of large structures and 
explosive  foraing of aetsls. 

Atoaic Blast Siaulstor, Final Report, Sep 1958, W. W. 
Boynton and Associates 

This final report on contract NBY-3127 is broken up 
into the following phases: (1) engineering supervision, 
including consulation with bidders, awarding of contracts, 
concrete construction, steel fsbricstion, machining, hydro- 
static testing and erection; (2) siaulator operation; (3) 
proof iMti^g] and (4) the source of energy and its effects, 
a  summary of  the analysis of the proof testing. 

The first three appendices are on work performed under 
the engineering supervision phase while Appendix IV is a 
thorough   discussion  of   the    ...lysis  of   the   proof testing. 

Design for Supplemental Equipment for Atoaic Blast Siau- 
lator,   Final   Report,   Sep  1958,   W. W.  Boynton and Associates 

This report, the finsl design drawings, and specifica- 
tions, are the results of the work pen'oiaed under BUDOCKS 
contrsct NBY-3152 for the Engineering snd Preparation of 
Final Deaign Drawings, Specifications snd Cost Estiaate for 
Supplemental Equipaent for the Atoaic Blast Siaulator 
(designed under BUDOCKS contract NBY-3105). 

This report discusses the design, specifications, and a 
coat estiaate for the fabrication of the suplenental equip- 
aent as outlined in exhibit A, sections 1 through S, of said 
contract.       Pertinent    design    calculations    are    sppended. 

Operation Manual of Atoaic Blast Siaulator, Sep 1958, W. W. 
Boynton and Associates 

Thia operation aanual deacrihes the operation of the 
atoaic blast siaulator developed, deaigned, and proof-tested 
by Boynton and Aasociatea for the U.S. Naval Civil Engineer- 
ing Laboratory. The test is divided into introduction, test 
eleaenta,  and test cycle. 

Illustrative figures and grapha are appended. 

NBY-3128 
Airfield Vacuum Cleaner Decontaaination, Engineering Statua 
Report, Mar 1958, J. T. Barnett, R. Schmidt, E. H. Birdsall, 
Coleaan Engineering Co.,   Inc. 

This report suaaurizes the results of programs con- 
ducted to deteraine perforaance of selected procedures and 
equipaent in dislodgeaent, pick-up and retention of fall-out 
particles as specified in exhibit A, section 1, psragraph 
3(8) of the subject contract. 

Airfield Vacuum Cleaner Decontaaination, Final Engineering 
Report, Jun 1959, J. T. Barnett, R. Schmidt, E. H. Birdsall, 
Coleaan Engineering Co.,   Inc. 

Thia report auaaarizes the result of study and testing 
conducted to deteraine perforaance of selected procedures 
and equipaent in dislodgeaent, pick-up and retention of 
fall-out particles as specified in exhibit A, of Contrsct 
NBY-3128. 

Appendices snd sn Addendum sre included which present 
in detail a diacussion of atudy aceaa, apparatus surveyed 
and tested, and reaulta of tests snd the report of a consul- 
tant retained by Coleaan Engineering Coapany Inc. 

NBY-3139 
Rigid Vertical Thin Barrier, Series 140, Issue 1, Jun 1959, 
R. L. Wiegel, University of California, Berkeley, AD2S9130 

A theory is presented for the transaission of waves 
past a rigid vertical thin harrier extending froa the water 
surface to soae distance below the aurface. This theory is 
baaed upon consideration of wave power transaission. Labo- 
ratory data are presented to show thst this theory is useful 
froa the engineering design stsndpoint, but that iaprove- 
ments are desirable. 
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Flo«tia( Brr«kwatrr Survey to Au« 1959, Srnn Un, Uiur t| 
Aug   1959,  R    I    Wirgrl,  Univmity of CalitorniJ,  Knkrlrv. 
IÜMM 

In thil rrport will br prrtrntrd ihr mfonution jri.l 
thuugbc» "n tloatmc brr4kw«trri muldnf '"'■ thr work 
PO'fomrd unrr ihr  »tart  of  thr roolrtct. 

Kirtt, • rrvir« of thr litrratur* ■«• mt't', pnajnly 
to trr whrlbrr any confltcta riiatrd, ntbrr brtwrrn art* of 
riprriarnta, or brtvrro theory and obarrvat lona. In addi- 
tion, dii'i"*ioiia wrrr hrld vith various prraona on thr 
«ubjrct. 

At tbr rnd of thr firat ill aontha of work thrrr 
'PPrarrd to br at least three fruitful avenura of study; 
(1) the rtfrrt of a very thin flemble, alaost aero buoy- 
•""v. plasti'' arabrane on the water aurfair; (2) thr rlfrct 
of •• rheaicsl 'dditive that increases thr viscosity of watrr 
by a factor of the order of 11,009 to 50,000; (3) thr effect 
of a very thin rigid vertical curtain which ratrnds froa 
soar distadrr abovr thr watrr surtacr through thr trough of 
thr wavr. 

Sincr thr original idr^a were prearntrd, an additional 
possibility vas durovrrrd during thr coursr of soar routine 
laboratory trata m connection with no. 2. This aethod is 
toaprised *fl l-l a flemble plastic (ui (thrr siailar 
aatrrial) bs| filled with seawster. The advantage of such a 
systea is that the bag can be transported to the desired 
location in its collapsed atate and then filled with sra- 
watrr on tbr spot. 

A fifth aethod haa been trstrd bnrfly in iv>nnrction 
with thr problra of wavr abalrarnt in the well of an LSD. 
(5) • false bottoa filled with holes with soae packing 
aatenal siailar to apanish aoaa between the false boitoa 
and the real bottoa. 

Floating Rreskvater Survey, 15 Aug 1959 to JO Jun 19b0, 
Senea 1,0, Issue 3, Jun I960, R. I. Wiegel, H. W. Shen, Ü. 
C.  Wright,  University of California, AD254901 

The tests reported herein are a continuation of the 
tests reported in Float in« Breakwater Survey to 15 August 
1959, University of California, Institute of E.iginrenng 
Research, Technical Rrport no. 140-2. Thrsr tests wrrr on 
thr watrr-fillrd bag (hovrnng brrak-watrr). 

A largr nuabrr of trsts were conducted for the purpose 
of obtaining forrea in the aooring lines. These teats were 
■ade in the 30 >>y 150 by 2-1/2-ft deep aodel basin, tests 
bring aadr with both types of  bags. 

In order to obtain inforaation on the effect of natu- 
ral, snd largrr, wavrs on thr watrr-fillrd bags, it will br 
nrcessary to f'bricatr largr bags snd trat thra in San 
Francisco Bay. Brcauar of this, thr neresssry procedures 
were developed, a trial installation aade, and analyses of 
the results undertaken in order to plsn for the larger 
installation. 

Floating Breakwater Survey, suaarr and fall I960, Series 
140, Issue 4, Jun 1961, H. W. Shen, University of 
Cslifornia, AD265095 

As reported in Technical Reports no. 140-2 and I40-J, 
frequently there was considrrsble slack in the aooring lines 
of the tloatint breakwater. The previous rxperiaental 
results also indicated that the bow aooring lines carried by 
far the largest forces and that the force readings in each 
aooring line «rre rather scattered. It was decided to 
deteraine the force patterns if no initial slack was per- 
■itted in the aooring lines. The orientation of the bag 
could also be controlled better if the lines were taut. 
Then it aight be possible to deteramr whether or not the 
scatteriag of force readings was due to the different orien- 
tations of the bs|. 

Hovering Breakvater, Final Report, Series 140, Issue 5, Jun 
1961, K L. Wiegrl, H. W. Shen, J. 0. Cuaaing, University of 
California, A0265097 

A bag filled with water that hovered with its top just 
afloat was tested in both the laboratory and in San 
Francisco Bay. It appeared to be a aore effective break- 
water for wind wavra which were at their liait of atability 
(whitecaps) encountered in the bay than for swell-type waves 

ul the lahoiatury. The archamsy, or aerhanissM, by whuh 
the breakwalrr attenuated thr wavrs was not drtrrainrd, 
although  it  brhavrd  in part  as  a nonlmrjr arilumsa. 

Closrly Spaced Pi Irs as a Brrakwatrr, Srnrt 140, Issur t>. 
Nay 1961, R. L. Wirgrl, Umvrrsity of Calilornia, AU2t>5ü9b 

Onr possiblr solution to thr prohlra of errat ing an 
area shrltrrrd froa wavr action is thr use of closrly spaird 
pilrs. This possibility is usually cunsidrrrd when a pilr- 
suppoitrd pirr is nrrdrd, and it is drsirrd to obtain double 
usr froa thr structure. Throry and laboralury studies show 
that   this  is not  a pradual  solution. 

NBY-314J 
An  Exploration   Invrstigst ion of  Mobile  Brrakuatrrs,   Project 
Rrport    60,    Jun    1959,   N.    D     Frrdrnsksrn,   J.   N     Wrti-rl. 
Umvrrsity   of   Ninnrsota,   St.   Anthony  Falls Nydraulii   Lab   , 
AD255;24 

Contract NBY-3143 waa rstablishrd to drvisr and invrs- 
tigatr nrw schrars suitable tor the drvrloparnt ol siobilr 
brrakwatrrs. Mobile breakwaters are to h• capable of sttrn- 
uating various ocran wavrs sutucirntly to providr a ctlm 
arra for cargo-handling facilitirs. Thr drvurs invrsti- 
gated jnder this contract consisted ol flMtiafplat* ab- 
sorbers, floating aeabranes, viscous blankets, .ui.f pneuautK 
wave aattresses. Results of tests on HUJIDIK plate ab- 
sorbers and aeabranes are not encouraging, whereas thr 
viscous blankrt and pnruaatic wave aattress sera proaising 
The viscous blanket gave satisfactory attenuation tor wave 
lengths up to about twice the blanket length. The perfora- 
ance of the pneuaatic wave aattress was slightly below that 
of the viscous blanket tn this range, but rsrredrd thr 
viscous blanket lor wave lengths greater than twice the 
absorber length. Both units operated sat isfactot i ly for a 
considerable range of wave lengths. It is felt that thr 
prrliainary rrsults warrant turthrr trsts on both drvicrs 
A trst prograa is rrcoaarnded that would study rtfrets of a 
variation of the various diaensional configuration of each 
of these two devices. Larger siale tests are also recoa- 
aended especially on the viscous blanket, in order to deter- 
aine the significance of scale effects. 

An Expenaental Study ol Flexible Floating Breakwaters, 
Technical Paper 31, Series B, Ort I960, J. F Ripken, 
University of Minnesota, St. Anthony Falls Hydraulic Lab., 
«Ml MM 

Earlier studies h-d indicated that aoored flexible bags 
positioned slightly below the water surface and with a 
liquid or a gas could attenuate the height of gravity water 
waves. The studies reported herein describe large and sajll 
scale laboratory tests evaluating the attenuation effects 
and aooring forces for various bag configurations. A break- 
water coaposed of a aoored row of clean, floating cylindri- 
cal bags filled with water provided excellent wave attenua- 
tion with aoderate aooring forces. This type ol breakwater 
appeared suitable for practical developaent of teaporary 
wave protection works. Subaerged bags tilled with air also 
provide good attenuation action but involved a substantial 
structural  systea for aooring. 

NBY-314S 
Outhne of Test Prograa for the Oynaaic Testing of Various 
Structural Connections in the Atoaic Blast Siaulator, Oct 
1951, B.  G.  Johnstone, University of Michigan 

Auxiliary loading devices are described and coaplete 
design details of both connections and auxiliary apparatus 
are presented in Appendix B. Recoaaended instruaentation, 
test procedures, and suggestions regarding the interpreta- 
tion of test results are included in this report. The 
possibility of direct tests in tension, and/or shear are 
also discussed and srheaatic drawings  indicated. 

Although the proposed prograa is essentially of a pilot 
and exploratory nature a nuabe. of valuable findings should 
result and the adaptability of the blast siaulator to dif- 
ferent    types    of    connection   trsts   will    be   deaonstrated. 
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c. NBY-IU6 
Study lo Drtrrainr the Uptinua Srclion ul Ht'intui,<-I Con- 
trrtr Kr.iras Subjected tu bl4i»t l.i'j'ls. biiul Report, Feb 
l')Vi.  Univemty of Nrbraski, C.   K.  Swihart, AU6j618<i 

This study was pertorned tu deteraine the toabiiution 
ut p.. i .imft.'i s which will provide the opt inua resistance fur 
reinforced concrete beaas subjected to blast loadings. The 
ultiaate goal ut the study was tA enable selection of beans 
froH design charts. 

Calculations were perforflK-d on an electronic digital 
coaputer aaking it possible to include a wide range uf 
variables. The results are Buaaarized in twelve design 
charts. Keconnendat ions are offered tor extending and 
improving the progran. A numerical exaaple illustrating the 
use of   the  charts   is   included   in  an Appendix. 

NBY-31i7 
Ifobile Marine Platfora Housing a 20,000 kW Nuclear Electric 
Power Facility, Conceptional Study, V. 1, Specifications, 
Apr 1959,  Delone Corporation,  A0419839 

This report presents a conceptional design of a float- 
ing, aobile, and self-elevating support platfora housing a 
20,000 kW nuclear electric power plant. The purpose of this 
study is to provide inforaation pe.Bitting a coaparisoo 
between this aobile power plant and stationary installation 
of the saae capacity at an overseas  location. 

The results of this investigation clearly show that it 
is feasible to house and operate nuclear power plant on a 
aobile offshore elevated platfora. 

This study shows that this type platfora is an effi- 
cient approach to power plant mobility for use anywhere in 
the world. 

NBY-m0 
Feasibility Study Concerning the Utilization uf Plastirs for 
Underground Personnel Shelters, Sep 1959, Hassachusetls 
Institute of Technology, 1). A. Blackett, AÜ22]70b 

Certain aspects of undtrground load-response phenoaena 
are investigated and it is found that there are aany areas 
of ignorance and unceitainty. Some of these uncertainties 
have considerable effect upon the relative desirability of 
steel, reinforced concrete and fiberglass reinforced plastic 
is underground structural aatenals. 

Design procedures are develuped tor various structural 
types and cust data obtained. 

Keeping in mind the various uncertainties concerning 
plastics and the plastics industry, and underground load 
response theory, the following conclusions are drawn con- 
cerning the feasibility and practicability of underground 
plastic shelters' 

1. Underground plastic slielters can be built to the 
sane size and with the saae resistance as shelters aade of 
conventional aatenals. 

2. Underground shelters of reinforced fiberglass 
plastic are practical if all or some of the following condi- 
tions are aet; (a) the overpressures and spans considered 
are such that the thickness of the wall does not exceed 0.6 
of an inch. For a 40-foot heaispherical doae this would 
aean an overpressure of approxiaately 100 psi. (b) The 
necessity of shipping coaponents by air is foreseen. (c) 
Wartiae scarcity of steel and other noraal building aateri- 
als is felt to be a serious problea. 

Brief recoiwendations concerning future research and 
developaent are presented. 

NBY-3152 
Sec NBY-3127,   third report 

NBY-3153 
Mobile Self-Elevating Platform With Breakwater Used to Fora 
a Hulti-Purpose Harbor Unit, Feasibility Study, Nov 19S9, 
Delong Corporation, AD25'i905 

The purpose of this study is to provide inforaation 
showing the feasibility of installing an effective type 
breakwater on a floating self-elevating platfora with exten- 
sible legs to for« a aulti-pnrpose harbor unit, which, when 
used with others like it, furas a breakwater, pier and 
sheltered harbor. 

The results of this investigation and laboratory tank 
tests of various type breakwater aodels indicates that solid 
wall type breakwaters aounted on aultiple platfora units, 
offer the best effective wave protection to form a sheltered 
harbor. 

This study shows that aultiple aobile harbor units with 
extensible legs can be utilized to support a breakwater and 
simultaneously be used as a pier or may be used as a pier 
only without the breakwater panels installed. 

Mobile Marine Platfora Housing a 20,000 kW Nuclear Electric 
Power Facility, Conceptional Study, V.2. Design Drawings, 
Apr 1959, Delong Corporation 

NBY-3160 
Feasibility Study of Experiaental Investigation of Neutron 
and Gaaaa Ray Attenuation in Various Soils and Nateris!':, 
Final Report,  Jan 1959,  W.  W.   Boynton and Associates 

Considerable inforaation exists regarding gaaaa rays 
both as to theory and experimental ion, as well as theory on 
neutron penetration, while little or no work has been done 
on rxpenaentation on the higher energy neutrons (IU mcv). 
Sources of adequate intensity are available for producing 
both neutrons and gaana rays. Detection and aeasureaent 
techniques and instruaentation are auch more highly devel- 
oped and available for picking up I d recording gamaa rays 
and the lower energy neutrons than for the higher energy 
neutrons. 

NBY-3161 
Study of Multi-Fuel Heaters for Arctic Application, Semi- 
annual Report, Mar 1959, University of Wisconsin, S. T. Hsu, 
D. W. Treadwell, J. C.  Wendte, S.  M.  Wu, ADM9747 

Study of Multi-Fuel Heaters for Arctic Application, Semi- 
annual Report,  Mar 1960,  University of Wisconsin 

Study   of   Multi-Fuel   Heaters   for   Arctic   Application,   Final 
Report, Mar  1962, University of Wisconsin, AD419838 

Results  of   invest ig. lion, 
A. A prototype aulti-fuel coolant heater with a capa- 

city of 25,000 Btu/hr has been designed, developec ind 
tested at the engineering experiaent station of the Univer- 
sity of Wisconsin. Powered with 2A-V storage batteries, the 
heater aay be operated at a teaperature as low as -65F by 
using aviation gasoline,  JP4, or Arctic diesel oil. 

B. The length of starting period increases with de- 
creasing aabient teaperature. It varies from instant to a 
few seconds at rooa teaperature of 72F and fro« 2 to 3 min 
at -65F. 

C. Overall efficiency of about 75% was achieved at 
room and low temperatures. 

D. At Arctic temperatures, fuel preheating was defi- 
nitely required for easy starting and satisfactory operation 
but air preheating was not necessary. 

E. The construction of the heater is strong enough to 
withstand vibrations and shucks in ground, sea or air trans- 
portation. 

NBY-3163 
Design of Entrance Systems for Personnel Protective Shelters 
(U),   Dec   1959,   Armour  Research Foundation, Secret, AD374026 

NBY-3165 
Wave   Research   Project,    10   Reports,    1959.     The  California 
Company,     (1)  Pressure    tabulation,     l-ft-diaa   pile.       (2) 
Pressure   tabulation,   l-ft-diaa  pile.     (3) Pressure   tabula- 
tion,    2-ft-diam   pile.      (4) Pressure   tabulation,    3-ft-diam 
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NHY- »i f** 
A Suivry «nil Hn iMMarml«! tona Ioi H«ilioRot ottr A|t|i| ii «I IOIIH 

rrittitritl to ihr I1 S Naval t'ivil Knglnrning Laboialoiy 
Ottrr«Upna.   TI.W-IOSS  .lun   UN«,   irviar.l  Aug  I4S4,   liainlab, 
lilt    ,   1    J      HrjutJtl .    I     Kohl 

i>n N«y 111.*. IUN4, llraaia, 1 J HraiiUil, J| , aiul .1 
Kohl ol TiainUb, viattril (hr I1 S Naval livtl Kitginrn utg 
l.aboi«(oiv loialril al Poi ( Hurnrair. t'alil Htr |iui|iua9 ol 
(hr vi a 11 waa I o aui vry t hr vat toiia (Motrt ta bring oi >»• o- 
Intril to br laitiril out at Ni ( I with an ryr towai.l inoai 

air ml I ng any prt I mm I t «iltotaot upr appl It al inni wlm h . ou III 
«Mtnially lonliibutr lo thrar BpriAltnna ami to thru fullnw 
up  Ihr  viail   wtth  a   ir|»oil 

Srtlion   II   of   thla   ir|toi(   piovtilra  ilrai i i)i( tvr aiatrti 
«la,   laolopra,   rijtii|H»rnl ,   priaonnrl,   «ml   liirnaing  ir«|ttiir 
laritla,   anil   t n oaaaniilal tona   lot   |)io«taing   «it«l  irjurarnt «1 ivr 
*\*\'\ ti «I loita 

Srtlion   III   |iirarllla   in oaaariitlal t.uta   irauUing   IHM*   thr 
vtait   (o   Nt M   «tnl  thr |Mr|iat at ion of   (hia   trpoit 

A|t|trnilli ra    I    (hiu     '    »ovn    Nt'M    |iriaoinirl   lontaitnl, 
«vailabtr   i «iliot a* t .ipr  a|i|tl ii al ion  training |nogi«na,  ri|utp 
••rut   ami   faiilitir«   tot   «   i atlloiaot opr   lab,  |tritinrii(   trgu 
laliona,      aoutira     of     tailioattivr     atatriial«,     tiia.liation 
(«illllira,   «ml  «  mu lr«i   irlrinttr   lul 

A Suivry «nit Kri o«MK>ittU( lonn Ioi R«iliolBOto|tr Appl uatlMli 
IVitinntl (o (hr I' S N«v«l ("ivil Knglnrning l.«btir«loiy 
Opnation«, Sii|t|ilr«irnl«rv Krpoit, IIW tt^SA, Aug 14%4, 
riainlab.   In.    ,   I.     I    Hr«ut«it,    I    Kohl 

NKY-UN 
Kraaibility    Mu.lv   o|   Svatrai   Ioi   011 - loaitiitg  Caigo   by   Ship 
In Shotr  Ntghlutr,  Aug  \1S9%   llaiio Knglnrning Co 

Thla irpoit ilratitbra a Iraaihiltty aliulv ol oil 
loading iaigo by ahlp to-ahoir hlghlmr ayatraiii i OIIH i nt mg 
o( a aioito lablr (»inglr) hlghlmr ayalrai irtrnril to aa t «ar 
I ami Hl-iablr (lout ittuoua 1 hlghlmr sytrm irlntnl to «a 
iaar II Taar I im luilra two atnglr htglttmra ami i«ar II 
iiu liulra two loiiltniioua htghltnra Hatio ^ttginrri ing i'o 
waa awaiilnf lonl t«i t NHY M fl by Ihr U.I Naval livi 1 
Knginrritng laboiatoty, Tott Hurnrair, ('«lif . lo pn lot« 
I hi a   a I tu! y 

Thr baati mpit i rawnl a «ir «Itn au I.ST ll'-f- i l«aa ta 
braihnl, 4,000 lb pallrt irnl lo«ila br of t-loailnl al thr 
br«i h by   htghlmra  «t   ihr   t«tr  ol   «ppiomaiatrlv   U'O  tona/hi 

llolh t «ar I «ml t aar II «ir lr«aiblr airlbo.U foi ipiiib 
ly oil lo«tling ilnk i«tgo fioMi ahlp*to-ahotr Hut with 
ir lal ivr 1 y . itaipai «blr i oat a anil opn «I ion« I nanpown I ot 
both i «ara , ( hr i oatpai I nraa . ataipltliril Italfu iiatlnn. «ml 
«ppioatai«!rly toui ttraia gtratn iliaihaigr («p«tity of t mir 
tl lr«tla thr trpoit to moaaarnil t «ar II aa Ihr ayalria to br 
tuithrt .Irvrlopnl With i aar I rat i apolatnl to uti liolr poil 
«ml ataiboatil lowna. iaar II at 111 lua «n unloatllitg l«lr 
«ilvaulagr  ol   «bout   two  to  our 

NMY   I IAN 
Hailtal ion S(ir«aiiug in Shrllri Kn( tarn rw«yal Hrpoil tto 
ll'.H I.'. Otl WM), AiiihMii Nraranh r'ouitilal ton, C W 
Tntrll,    A.    J      Inn,   H     d     lytUy,   0    Sprrbn,   AP.'SA (N'I 

Thr   b««ii   ob|rtlivr   ol   thr   wotk   irpoitnl  bnrtn   ta    to 
»t ti.lv .   ilrat i lbr   anil  atraaui r   t hr   11 «napot t   ol   nm lr«i   i «ill « 
t ton  thtough  «it   tltii I a  having  w«lla of  tltllnrnl  Mlntatn 
raitltulai    rM|th«ata    la   platril   on   full'atalr   tottiirtr   iltn t a 
whit h  atr   tut ntilril   lot   uar   aa  umlrt giouml «hr llri  rut I ant r 
waya ami loitlain «  tight   «nglr brmt 

It la ahown that a «Kulilinl Albrtlo throiy will latltrt 
artinalrly tlrainbr thr ti«naMtaaion ol both gaaiaiaM «ml 
nrul i una in I rail «nil t om i rtr tltii t a I'broi v ta t tiaipat t-.l 
with mpn lairnlal «ir«autrairii( a ol gaanaa tloar «till nrul i on 
lltu at(rnlii«! ion f«ttoia Nrution niuabn Albrtlo nraauir- 
airitta  «ir aia.lr  «ml  irpoitnl 

Woik    by    v«i toiia    ihrottala    «ml   rapn iiarnln *    air    in 
t linlrtl  Ioi   t oaiplrlntraa  «nil  ttuapaiiaon       fhla piogiaai  latltrt 
t lr«t ly point a   .mi   tit in I ion  f ut ut r pi ogi «aia  ahttultl  I «kr  «ml 
thr «ir««   tn  whtth aMIot   raiph«aia   la  nrrilnl 

) 
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c lUdlAtlon Strrantng in Shrltn lint i atupwav». Krport no. 
1IM<AI>1 s. Jul 1'ii'l, Aranut Nnranh Koumladon, C. W 
Trtrrll,  A    J    Jrtn,  UMiiW 

Thr oh|ri(ivr «I thin |>i»(r«a la an malvlxal ami 
i>Rprr tMrntal invpit igat ion of thr attraann^ ol laaaaa anil 
nrnt rona thtough duit» and pfraonnrl ahrltPi rnliaiurwaya 
DunnA the prnod rovrrrd by thta rrport thr atlrntuation ol 
lama ray« in Cw >/tr «allnl ilnrta having two light anglr 
hrmla waa atraauird Hoth 7. ami B »hapra wnr atmlird raprr- 
lavntally. 

Thr atlilition ol a arioml right anglr hrild iraulta ill a 
largr im iraar in thr attrnuation lot gaimaa raya ami thr 
rnrrgv •Irprmlrm r ol ihr attrnuation la >onai<lriahly rr- 
•luir<l For aawllrr <lurta ol iroaa antinn I by I ft, thr 
attrnuation of thr arroml hrml la tar giratn than lor thr 
largrr croaa arction rntram'rwav Thr nrxt phaar of thr 
work ahouUf tovrr thr Mraaiirnarnt of nrutrnn doar attrnua- 
tion  foi   thr  aaiar dm- a. 

Radiation Mrraaing in Ihn t a and Shrltn Knt ran. rwaya, 
Krpoit no USAAO.1-', Api I'lbJ, Aiai.'oi Rraranh Koundatron, 
C.  W    Trtrrll,  A    J    .Irrn,  R    0    l.yday.  tBUTMl 

In thr prograai )uat tttaiplrtrtl thr rnngy drprndrm r ol 
duit attrnuation wa> ratrndrd loi gaaaaa raya fuithrr ilu> t 
groaw-try drprndrm r waa alao mraaurrd Thnnal nrutron 
attrnuation waa drtrnainrd loi a non-point aoun-r and thr 
nrutron  attrnuation waa  lound to hr  mtirawMv anall. 

liar ol Alhrdo thrnry to auiiraalultv drattibo thr 
ladiation atrraiaing ol gaana raya waa lurthn at irngthrnrd 
and a i'0«piitrr i'odr waa prrpatrd to itracrthr thr atrraiaing 
in a atiaight dint Thr lodr will rrprrarnl a t rrarmloua 
labor aavlng drvur for futurr > al< ulat lona . An analyti>al 
anal>ata ol a attaight dm t, uaing Alhrdo throry, la in- 
iludrd in thr apprndia alorg with an ontlinr ol luturr 
rraranh nrrda 

NBY-IIAft 
I'rogiaai    on    thr   Dynaain    Tratlng   ol    Strmtural    Kramra    and 
Anhra,   Nay   l«bO,  llnivrraity  of   Huhigan,   II    I    .lohnatonr, 

A (rat prograia involving wrldrd portal Iraaira, with 
nthn hingrd or liard IOIIMHI baarn, togrthn with two 
hingrd arrhra, It drairlhrd. Thr trata air aialrd to adapt 
thr* to thr atnaiti' blaat aianlator of thr H S Naval Civil 
Knginrn nig Laboratory  at  Fort  Hiirnrmr,   Calif. 

Rri-onNirndat lona air «adr aa to trat aaaraibly. inatru- 
■■rntation, and provrdurr Auxiliary rqulpairnt ta drarrihrd. 
Altrrnatr trat art-upa with or without dynamo>iiirtrra arr 
draignrd and rrlativr advant>gra ami diaadvantagra dta- 
ruaard. Apprndia A tovrra draign raUulationa loi thr trat 
Iraiara and anhra. Apprndia R givra draign lalculationa for 
auxiliary rtjuipflirnt Apprndia C (not bound in thia rrport > 
tonaiala of livr largr trarlnga giving roaiplrtr draign 
drtaila. 

NRY-J1»? 
Oprrating  Manual.   HVO ■.•..'  Nrtn ,   l»(..'.    Intrrlrrrmr Traf ing 
and Rraranh Laboratory,   Inr 

Thla rrport drarnbra and givra oprrating inatrurt lona 
for a aprrlal artrr draignrd for nraaurrarnl ol radio frr- 
qurncy  intrrlrrrnir and lirld atirngtha. 

NRY-11R« 
riuidrbook for thr Planning of Intrrgratrd Atoali Drfrnar 
Shrltna in Srlntrd Nililary RuiMing Typra, Frb 10M, 
IVnnavlvania Statr llnivrraity, R. 0. Kngr, 1, H. Albright, 
A.   F.   Dill,   AlVMOM 

Thla aludy waa draignrd to provldr a giiidrhook whirh 
prrarnlrd, In trraa undrratond hy an'liitrt'ta and plannrra, 
InfonMlinn to rnablr auch profraaional« to rflrttivrly plan 
tntrgratrd ahrltrr aa a part ol thr draign ol arlrctrd 
■illtary hulldlng typra. 

Thla guldrhook illuatratra thr point that intrgtalrd 
lonvrrtlblr ahrltrra tail hr tnrorporatrd within convrnt tonal 
apaira of bmldinga without drciraaing thr rllli'lrmy ol 
prrfonaing   thr   noraial    lumtioni   or    irratlng   a   windowlraa 

aKinalroaitv and at littlr or no innraar in mat Thr «ili- 
tary building 'ypra arlntrd to illualratr thr planning 
analyara and ronirpta arr, rnliatrd arn'a harraeka, training 
achool, adiaimat rat ion building, 100 brd hospital, aubata- 
trmr building,  and a  niaMunnat lona building. 

NIV-llll 
lni'i.'vr.l l.mr laiprdanrr Stabi I i/al ion Nrthod, Final Rrport, 
Oil 14(10, Stoddard Ainralt Radio Co., Inc., J. H, Shaw, I, 
K    Ryrrlrv,  APdllMJ 

Thia (mal rrporl lonlama a drlailrd draiription of 
trata prrfot«ri! in anordamr with thr rripinrawnta ol 
.onlrart NRV-tlR'l, Naval Civil F.nginrrrmg Laboratory, Port 
Hurnnar, («111. Thr purpoar of thia contract la to drvrlop 
iiapiovrd or nrw trchni^ura ol ■raaur ing RF conductrd inln- 
Irrrncr at lirgunuira ranging fro» 14 kc to 100 He. To 
acc.Mapliah thia, Mraaurra^nta wnr prrfonard uaing nrw and 
laiprovrd linr laiprdancr atabi 1 ifat ion mrthoda and conductrd 
llttrftrMCii tr^ting trchmqura. 

Part 1 ol thia rrport tontaina thr grnrral and drlailrd 
factual data rraulting Iroai Ihrar trata. Alto includrd arr 
atudira and coaMrnta upon Ihr vanoua aaprcta of linr mprd- 
ancr atabi I laat ion nrtwork mrthoda both from pirarnt and 
luturr poxaibiI it ira . 

Part 11 containa rrcommrndat inna for mprovrmrnt in 
rxiating linr »mpr.lan.r atabi 1 irat ion nrtwork mrthoda baard 
upon Ihr rxprnrnir gainrd in prrtonaancr of Ihr (rat dr- 
actibrd   in part   I , 

NRY-U40 
Fraaihilily Study of thr Outfitting of Exlating U.S. Navy 
Vraarla Inr Drrp Ocran Bottom Dulling to lOOfl-lt Watrr 
IVptha,   Api    I'lMi,   Clohal   Nannr   Kxploration   Co.,   AnM6.,U 

Thia rrpoit invratigatra thr Iraaihility ol outlitting 
rxiating 11,1. Naval vraarla with poitablr drilling rquipmrnl 
to ptovulr thrm with   limltrd drilling capability. 

Thr Iraaihility ol thia imdrttaking la drmonatratrd and 
aa a rrault, thr Navy can with a minimum ol vraarl altna- 
liona and thr addition ol portablr rquipmrnt, avail thrm- 
»rlvrs ol an rxtirmrly vrraatilr tool in thr firld ol undrr- 
watn   conat ruct ion . 

To aihirvr thr iraulta hrrnn indicatrd aa both piacti- 
ial «ml convrnirnt ly availablr, wr ircommrnd that drtail 
rnginrrnng and outfitting ol a vraarl ahould procrrd with- 
out intrrrupt ion it thr advantagra ol thia capability arr to 
br  rralirrd 

NBY-IH1 
Thr Firld Sol idi I n at ion and Draal inat ion ol Sra Icr, 
Suanaiy Rrport, Nov I'X.ii, Artie Inatitutr ol North Amrnca, 
w D. Kingrry, C. N. Adama, W R. Campbrll, K .1 Dulaky, D. 
N    Frrnch, AD2%4<».15 

Vanablra havr brrn atudird which affrct thr ratr ol 
■ cr fnriiMition, ita alructiirr, and ita aalmlty whr.i formrd 
Irina panda, by lapnl or alow aol idi f test ion (rom rapidly 
moving atrrama, and from apraya. Enprrimrntal mraaurrmrnta 
wnr carnrd out at Barrow, Alaaka, and at Fglin An Forcr 
Baar, Florida. ItMM mraaurrmrnta ahow that thr ratr ol 
lormation, aallnily, and product charactn tat ica can br 
prrdictrd. 

Sol tdif leaf ion and prraaurr procraara arr not practical 
fur firld draalmation Bnnr migration procraara air lound 
to br morr important than commonly rrcogmtrd and oftrr thr 
brat apprcach to drvrlopmrnt of firld draalmation trch- 
iiit|ura 

Thr conditiona iri|uiird tor rffrctlvr apray aoliditica- 
tiou havr brrn ilrtrimmrd, and it haa brrn ahown that vrry 
high ratra ol icr building can br achirvrd by thia procraa. 
Nrcraaary apray charactrriatlca  arr ilrlinrd. 

NBY-JH2 
Klrctromagnrtic  Intrrlrrrncr Nraaurrmrnt   Syatrm,  Study Phaar 
Rrport,  Aug llbO,   Panoramic Radio Producta 

Thr purpoar ol thla projret ra to drvrlop a mrthod for 
thr mraaurrmrnt of low amplitudr rlrct roaagnrt ic aignala in 
thr  lirqurncy   rangr   \U   kc   to  10,000 He/arc.     Thr projret   la 
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to imult in the *lrvkMt»|»«»r»t , t^vtiug tiu\ itrUvny ol rupri • 
tarnt a I M4tti (^Wt^ttH l\y<) to .Itw.'iisi i .»l r Iraki tu I iff 
«ml itritoiaamr ol thf iv»((*« ThtM trpoit «ovriN thr «tu>lv 
pluNr whiih tonaiKtril ot Ittnattiir irauh, v onauM at lonn, 
ovri'.U ayatfMi analyaia |M t*l tiainaiv atudira ami r*|wt > 
•rittation to ilrtrr«inr a »vttlri« draign Thr intuit» oi \h\n 
«oili tnituatr thai thr ayntrai ir^utirarnl« «an hr mc\ by KM 
-t a low-mu ar radio* I trqunu y tn|Hil \ inutt an«! a panoi aaiu 
a|«ri t uua .11 »|-1 »v ot thr »raauirij Ninnal Thi a I rpoit tn- 
t hnlra thr hloiti «liagian ami |iri louaaiur «haia^ tri tat til o| 
thr )>■ o|>oartl Ryatrn, «huh I a a« hrihilnl to br IMU It itui i '»^ 
thr  anoiul phaar  ol   thr piojrtt 

Kin t ioMi|net li Intrtlrtrntr Hraanimrut Syatrai, Kmal 
Krpoil, Jnl I'tal , ranoraaiu Klrttionua, In«, M Wriaa, 

Thr purpuir ol thia project ta to ilrvrlo|t a airthoi) i*\\ 
t lir iaraanir«rnt ol low M^litudr r Ir« t UMhagnrt iv atitnala in 
thr    Itrqunuy    tangr    U   h\    to   10,000   H»/an Thr   |tio|rtt 
iraultnl in thr tlrvrlo|t»rnt , traling ami «Irlivriy ot m^ni- 
airntal taoilrla ^hiradboanl typr) to vlrahMiat i at r traMthility 
m.l prilonaanir ol thr »yatr« Thia report «ovna |thaM»a 11 
whuh (onaiatnl ol thr >lrvr lop«rut. lonatruition an>l trating 
ol thr »yatr* ilraign whuh wa» «Irtriannr«! m |thahr I to br 
thr    ah«at     am tab'<r Thr    ayatr«    I onatata    baa u al ly    ol    a 
low-no i ar i atlto-1 tr^urut y input t u« mt at hi a |Miioi aam 
apn 11 lua «It »play ol Ihr »raauiril »ignal Tlu a t rpoi t m- 
t luilra thr bloik iliagra«. itnuit athraatua and pn f ontacfl 
i hat a* t n tat ii a ol thr «yatr« Kuithn atraa ot tiivrati- 
gation  antl  tlrvrloitUHnnt   air  alao  aiiggrHlf>l 

NHY- 'i-M 
Krpott on Ihr Knginrning aiitl IW-aign ol Kixr«! Navigational 
Town a in M It Watrt IVptha, Nat WM), Global Mai tnr 
Kaplotatton ro«p«ny 

Thr report pirarnla thr rngutrn tng and draign wotk 
toyrr tng Itxrd navt gat tona1 town a lot malallat ton in t hr 
oprn ara tn a watn drpth ol .VO It. Thr attr loi thr 
tittttal titatal lat tun la in (hr vn imty ot Port HurnrnH', 
i'al 11 , but thr baa u dra i gn and < i r. i ion pi o* rdni ra a I low 
thr uar ol thia town tn aiMtlai watn deplha where enviion- 
airntal  tonditiona «ay vaiy  lomiderahly. 

NHY- tm 
Unit  Model  no.   HN and i00 gph,  Final Hepoit.  undated  iHbM. 
Atfua-i'heai,   liu 

Thr grnnal tntrnt o| thr CMtrtCl waa thtrrlold 
(\^ A Mtud, ol thr pirarnt IS gph and .'OO-gph watn dtMtil- 
1 ii ton nut t a with a vtrw to in oMMrndtng i hangrH t hat w\*ulil 
ta) iiureaae the output ot ra< h uitil, ib) Manttatn tttiiraard 
t apai tty lot longri oprt at ton pn toda t U > Krwovr opn .it tng 
hataida puwiitrd hy nanuaI operation U'^ Hanrd upon thr 
irntilta ol thr atudy tttrai 1) to ptrpair diawinga nriranaiy 
to i»t>dtly thr unita aa tnoNairndrd in the atudy lU To 
teat the tratiMa ol thr dratgn prattue on both thr 1AV It 
and IHV JO al In appt oval by I hr 11 S. Naval t'ivi 1 Knginrn 
tng lahoiatoiy aa to thr dratgn ihangrN and 1 hr awthod ol 
opn at ton 

Unit Model no «S and 100 g|di. Hepoit on Phaae 1, Keb l^M, 
Cleavet-Bi>-o|tii Special   riodiuta,   hu 

Altei irvtrwtttg thr vapot voatpiraKion cyclM aa applied 
to the OVC S and i)\X JO unita, it waa deteiaitued that thr 
linittug lavtot legardtng dtattllatr output wan thr CM^FM« 
■or. Sttivr dial 11 late quantity ta drpritdrnt upon thr tapa- 
Clt| ol thr ctiMfireggor t thr «annlat turn ol thr lOMpirNaot 
wa" tontaited to are by what amount Ihr t iMnpieaaora, aa uard 
on Ihr DVl" Ä and BtfC iO, »ould br utitraard tn «apaiily 
whtlr «till «atntatning aalr operation. Miu h t oi trapondnur 
took plate betoie it waa de« tdrd that thr tomptraaoi on thr 
OVV JO could br tut rraaed tn aprrd aull ictetil ty to nakr 
taipiovriarnt  wot thwht le 

Altei nrn. h deliberation, (hr «aitutattui ei « Sutotbilt, 
tnlotaird t'lravri Hiooka l\>Mpatty thr lot lowing irgaidtng 
iompiraaora: 

I Thr lOMpiraaoi on thr lAi H could be imtrAard tit 
aprrd to a ■UUIIMUM aprrd ot 1,400 \\m piovtdtng that tritain 
nodi I ti at tona wnr «tide. 

J The Miia|iiraRoi on thr OVt JO tould br imtraard tu 
apeed to a «aaiaiuai apeed of I.SOO i\m pioviding that •ntaut 
aK>di 11\ at tonn wnr aiadr 

Situe the umpiraaota air thr Itaiiting taitoi fai 
tn\ iraard produition ol dialillale, it waa dr« itlr«! to (rat 
thr unit» aa mrtved whrn opnating Ihr i oatpit-aaoi», .tt t lir 
tm i raard Mprrdft in ttaaaruilrtl, »n.l | o aat el t Ail wbrt bn ot Im 

i -lu i pmna on thr unit waa ^drqual r loi thr tiu i raxrkl tprrd 
Vhi h waa I hr pirn eduie adopt ed in I hr Imt a a a drai ■ ibrJ 
abovr 

Unit    Modrl   no     ftS   and   J00   gph,   Supplrau-nt at v   KopiM I .   HuttV 
1,   Apt    l»M.   i'lravn-Hiookft  Spnial   I'loduita.   liu 

Vhia auppler.rnl aiy i epoi l t lai 11 ir» t r 11 a tu point a 
taiaed at In thr aubiRi »a ton ü( Ihr initial i rpot i o( 
trbiuaiy l''M there air i>>aMirntH tot the notlt I u «I loith A\\A 

N per da ol thr (tnapirkHoi K tn.l addll tonal data on irgulat ing 
Irril   and   blow  dMM 

Omt    Model   no     KS   and   J00   gph,   Supptnarul at \   Hrpoii,   rbakr 
1 ,    lul    l-'i'l ,   Aipta  i tirai,   IIH 

Tin H i rpoi | ta a I ol low up and t ovri a t hr loi lttH(||| 
ttr«k. {\) aeihod ol lontrolling Irrd watn to thr DVC H and 
JO unita, tJ) tarlhotl o| iiitnttng 41 id into Ihr unita, 
1 l) mrt hod ot i ont i ol I ing blow down 11 «MM t he unit h , and 
(*} kiiggrkt tona lot titkt a I 1 at tiMi ol Avmx *trt k in I hr P\i S 
and  JO   in   lieu ol   thr  pirkrnt   amhanual   «epaiatoia 

NHY    )Un 
loading   on   rvlindittal    rtltugk   Pur   to   thr   At t ion   ol   0tran 
V^vea,     V       I       iotirlatioit    With    Kkprt INHMII a 1    Nrkulta,    Nov 
|VM>,   Nal ttiual  Kngiurrt tug  Stirntr  io   ,   I     Sk |r Ibt eta,    I    A 
Hrndiitk*>:'.  W    l^iagg.   1.   M    Wrbb.   AOJM^Ml 

1' -■ pi <«iai y pm ponr ot t hr VOI k ptrkrnl rd in t hik 
trp.'tt haa brt'll Ii ptotriiH «-kpri tairnl a 1 A*\Jk obt^iurtl at thr 
K.iv Mai t bautl titkl ' I Lit xow , toil I ol Mrk it o, aiul I« r\ ,i luatr 
ill ag antl in >■.'. i or 111> irnt M UIM'IIIMI to t a It ul at r thr wavr 
Ittt t rn on | \ I nttlt i» .i 1 pi Irk by uar «»I thrtM y t kpr t iiariit .i 1 
data in Ihr lot* ol wavr loitra wnr int oi poi at rtl kith thr 
tilth oidrt throty loi gtavity wavr* Io drtriMiur t br two 
rapri latrnl al   CMl I it irnt x 

In ottln to avoitl Ihr trtlittu> aiitl t INK' ttuikummg CflM^M 
tatittttk nit otutt nrd tn di>t r itaiutng thr wavr piotilr. dvuaMit 
pi rkkut r , t otal loi i r and ovri t ui ntng aioiarul , \ otuain> 11 , 
111, and IV havr brru pirpaml Ihr ml oiwat it>ii uitltulrd in 
t hrttr t hi rr vi>luairH ik baard AH u>tima I i o.l v« lur» lot dt ag 
aiitl aiakk t or! t it trill k antl aiay br raa 11 v ukrd logrt hrt with 
•hM r irt innl valura Itti dt ag aiitl makM t ovl In mit k tb\ i lur.l 
tu   Ihr   I ut in r 

Ihr expei iwrul a I t or I In irttl a abl a inrd ak a t ckult ol 
thia work ta piobahly thr Moat irltned and iraltalit valurk 
available to datr. It khouKI br pttmlrd out, howrvrt , that 
t hr t'kpri tatrut a I dal a air teat l li ted Io aha 1 low wain ami 
111 lat i vr ly kmal I k.ivr hr t gh( k Ihr r\l t .ipt'lal ton ol I hviff 
1,ii.» I o drrp wain shoulil br vn 11 ted by add 11 ion a I rxpn i 

mrnlal   tlata  obLiutrtl   in  drrp wain 

Loading on I'yl nidi it al rilittgk Our to Ihr At I it>ii ol 0t rait 
VUvek, V J--» , Ihrotrl it al Krkiillk, MoN l*»b0, Nat IOIUI 

Kngtiirn ing Sttnur ('*> , 1 Skirlbirta, I A llrudi it kkon. 
W.  t'.tagg,  I    M   Wrbb, IUU5UT2,  AI>JNUM1 AOJsUN 

NHY    tltl 
Study ttt lotiokton Tittblraik in Naval Knnlottrd ttuitirlr 
Sliutttiira Subirtl it» Salt Watn Kkpitkutr. Tutal NrptM t , lun 
1*62,   l      H     Stholn 

It ta Ihr t out i at tot 'a ludgairnt I hat t m i rut t out irlr 
Irt lino logy hak not It tng It« olln in thr way ol al Irvtal ing 
thr pioblrm ol totit-aton ol ir tntoi t rmriit tn totuirtr kltiit- 
tutra raposrd to «all kptay and «iki ll la alao Ink |ndg- 
mrnl I hat undei »rvne eapoaui r l »> aeawatei api av, »plakb 
and MIKI that out brat trmloitrd tontirlr will havr koNH* 
hoiitblr raaaiplrk ol drl rt toi at ion Thr trtottl to >lalr li 
not bad, but whnrvn tomtelr brt tMar» loaded with aall dur 
to kplakh, apiay and «itHt koaH" an toua taara o| tonoaton 
will   tlrvrlop 
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I 
KrtoMirnilil lima *i<' iMtlr foi «.vw «il.li t I.IIU I ntudira in 

thr N«v«l Civil Kii||iilPrriii|| l.iboi «lory whuh m.iv mpiovr MM 
lomirtr  tf*rhiiiiltt|iy. 

NBV- MOO 
PfrthoilM   ol    l«|>rovril   Mr.iMn rmrni    ((ir   ElectroiMtnrt I«    Kirl«! 
OHBMHMMI    Intfii»   Krpoii,   Nomr  School   Report   hl-09,   Nov 
(MO,   Univmitv  ol   IVni^vlv..111,1,   K    A    HarllrM,   t,   H«hrr, 
R.   A     l.p«vriiwuilh,   1'     1'     l.oahanlini,   R     M.   Showers,   I'.   H 
Sw«rii|i 

A IMI-I I,.«. ,i|.iu on elfeiti in toli.l stair Mttrttll 
whuh »te |<olenllallv uaelul lor iai|iioviii| Ihe «elhixla ol 
■eaaiirmn elet t lomajinel u in I.I- Irma Wit to 10 KHl'/S li 
reportetl    here In    a.l.lition,    the   ellei-ta    cnnauleretl     it.- 
ileainbeil and .liaiuaaeil in relation to the hihl lonraphy. A 
I nur part ol Ihe hiMioiiaphy was obtained hy a sv.ii-m.il i. 
review of the ASTIA repnrla and ahattaita and lelerenre« 
puhliahed in Ihe Pioieedinga ol IRK, both tor the yeara 
ltM*tM§.       Reroniaiendat ion»    tor    luithei    work    are    niven 

Nethoda ol liaprovrd Neaau.eaient lor Kle. I roaiaxnet u Field 
i .«ponent a, Interiia Report .', Noore School Report 62-0.', Jun 
IMI, Hmvermty ol Hennaylvania, R. A. Rartleld, R. J, 
IViviali,   V    R    Swamp 

A hihliography on rllerta in aolid »lair aialrnala 
whuh are potent lal lv uaelul lor iiaprovuiD Ihr method» ol 
■MMiriM elei t ronainet H lirld» Iron VVI.K I .< 10 KNf/S l» 
tontinued in this report. In addition, Ihe prolileai ol 
inteiaition between electric and aiaKnetu dipote» is dia- 
cushed. Rei omaieiidal ions roncernin| linlhei ihrorelical 
studies and practical applications ol proanaing plienomeiu 
are liven. 

Study ol Methods ol laiproved Neasuiement lor IlKtNMfMtlc 
Field Components, Final Report, Moore School Report h.'-ll, 
Jul Wfc.', Pniversity ol Pennsylvania, R A Rarllrld, R. 
mwiak,   R.   Miilholland,   I'    Swamp,   Ali."S(.'l; 

The near field measuremenl proMes. la described and 
analysed in three stages Thr inhrrenl suilabilily ol loops 
and dipoles tor near Held measiiirment s i» invest igated 
first. It is lound that small loops and dipoles can be used 
as acceptable field indicatois in many, but not neiessanly 
all,  near-field situations 

The restrictions imp..so.I on Ihr use ol loops and di- 
poles are derived In particular, Ihe interaction error ii 
analyzed and computed for various cases ol practical inler- 
Mt. 

lust riiment» iitili/iii|t loops and dipoles, applicable lo 
near lield measurrments, are examined. Investigated in 
particular are Ihe advantages and rrqm remenls of powei 
density measuremenl s in the noar lield. It is found that 
Ihe measiiremrnl ol ihr compln poynting vector oilers cer- 
tain advantages compared lo other power me.isuiemenl» in the 
near   lield.     The  eflecl   ol   iiistmmenl  error»   is considered. 

NRV-1 Wi» 
Dose Attenuation by Soil» and loncrele for Broad, Parallel 
Ream Neutron Sources, AN-10K, May IISR, Associated Nucle- 
onics, Inc., 11, Spielberg, A. Duneer 

Thi» report presents the theory and results ol certain 
neulrnn shielding studies perlormed to supply intomial ion 
primarily tor underground bomb shrltrr drsign, Specili- 
cally, for neutron source energic of 0.025 mev, OS mev, 
i.b mev, 7,5 mev, 10 mev, and U mev, and various angles ol 
incidence upon the ground, results arr presented that show 
the total neutron plus secondary gamma dose rates which 
would be received by individuala located in shelters at 
various distances below ground. To .over the entire range 
of possibilities, four basically dillerenl «oil types were 
analyzed with water contents ranging Irom «ero to satura- 
tion. Thi» range also includes concrete. Also, dose rates 
were calculated for depths ranging 1 rom 10 to 1,000 grans/cm 

NBV-1,'IR>I 
Klasto-l'lasi i>   Response ol  Two Rigid  Frames  to a Diatnbuled 
llynamii   Load, Mai   I'lhl,  Southwest  Research  Inatitute 

In thia aection the elasto-plastu response ol a Iwo- 
hinged I rame siib|ecled lo a linearly decaying distributed 
dynamic    load   acting   on   one   ol    its   coluauis    is   determined. 

The elastic and elasto-plastic nonaal modes lot the 
stmcluies are drtrrmined and utilized in the computation ol 
the  teaponse  ol   Ihr   11 amr  to  Ihr  applied   load. 

NHV-U'110 
Monte Carlo Calculation» on the Relied ion and Tranamission 
ol Scalleied tiamma Radiations, Final Report, lo II (il-l<l, 
levised. May 111'.' (niigmally puhliahed Jul llbll, Technical 
Opeialiona, Inc., 11 .1 Raso, UMbiShi. Appendis R, Method 
tor Processing thr Characlenst u s, also issued separately 
as AIM"«-. 

During the ionise ol work at NCF.l. in months lol lowing 
July I'lM in whuh the Monte Carlo output was reduced to a 
set ol analytical apptoximal ions, i. was noted that some ol 
Ihe result» »ermrd to be at variance with earlier data 
puhliahed by Heigrr and Raso and by Daviason. Altrr somr 
month» ol investigal ion an error was found in the computri 
piogiam iausrd originally by a typographical error in a 
pieviou» study. This revised veision preMent» the recalcu- 
lated Montr Carlo output in a somewhat dillerenl lormat to 
conserve spaie and produce «hire leadable tables. 

Monte Carlo calculations were perlormed lo determinr 
Ihr backscallrimg and the transmission ol gamaa rays having 
eneigies between 0.0,' mev and 10.0 mev 1 rom concrete. The 
ladiation waa assumed to be incident on a semi-nil mile 
medium and on various slab thicknesses ol 0.5, 1.0, 2.0, and 
4.0  mlp   at   angles   ol   cos   d     •   1.0,   0.75,   0.50,   0.25,   and 
0 10. Thr case hutories of 5,000 photons were lollowed on 
Ihe IBM -'HK digital computer. The mlormation obtained 
imluded, (1) Ihe characteristics ol emergent photon«, which 
weie stored on magnetic tape, (2) a routine that processes 
Ihese charactei latus lo give polar and azimuthal angular 
dosr distnbul ion,   (11  detailed  results   Irom the application 
01 thr   processing   routine   to   the   parameters    investigated 
The   computer   program,   the   processing   routine,   and   the  re- 
sults  are appended. 

NBV-121«2 
Review ol Oala From Lateral Thrust Loading» on Piles, Final 
■apart, May 1>1()2, University ol Texas, L. C. Reese, H. 
MalKok,   R.   L.   Tucker,   R.   I.   Smith,  W.   B.    Ingram,  AIH14820 

The del led ions and stresses in a laterally loaded 
loundation pile arr a consequence of complex inleradion 
among the »Imcturr, the pile, and Ihe suppoillng soil. 
Correlations are needed to enable reliable prediction ol 
lorce-delormal ion ihatadrnstus (P-Y curves) Irom thr 
rrsults  ol   soil   Irsts. 

Data furmshrd hy the U.S. Naval Civil F;iigiiieeiing 
Laboratory have been organized on which to base the nerdrd 
coi rrlat ions. Pert inent data Irom instrumented pile tests 
have been evaluated lor accuracy and validity and, in »omr 
cases, altempl» have hren made to apply reasonable correc- 
tions or eslimatrs. Final evaluation of resulling P-Y 
ciirve» was limited by thr need lor soil-tesl data represen- 
tative ol the condition ol the soil at the time ol the 
tests. 

Lateral-plate-brarmg teats produce results which 
appeal lo be rrasonahly valid. Furthri tests and correla- 
tions  aie needed. 

A continued program ol investigation is strongly recom- 
mendrd. 

NBY-12l<t5 
IVvrlopmenl    ol    Soil    Pressure   Cages,    Jun    llht,   Rensselaer 
Polytechnic   Institute,   F;.   C.   W.   A.   Geuze,   R.   Y.   K.   Cheng, 
AD422037 

An evaluation ol the factors Involved showed that thr 
design ol a gage entity could not be attempted belore the 
elleds ol the enviionmental londilions on an inclusion 
inside  the medium had been  »iilluienlly  analyzed. 
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On thr bait* of a thtorctical •tudy of thr inrlunon 
riln'. t •phtncal thap« of ihr |t|* proved to bt < unii)U« 
Will Ml 

A prototype of a t'tr *" xa*d to provt th* ocrurrenc» 
of atraaa concent rationa and to trat 1 a perforaanc» under 
(Ivan tnvironwntal conditlona. 

Further developaent of the aeaaureaent ayatea for 
varioua aoll conditlona waa needed to prevent the atreaa 
concentration on the |a|e to occur within the aoil aediuai. 
A aolution of thia problaa could be obtained which alao 
aatlafled certain irquiirnrnt« lor thr placeawnt of the |a|e 
at a point of the aedlua. 

NBY-32196 
Navy Lightered (N.L.) Equipawnt, P-Seriea, Dec 1961, Cannon 
and Sullivan 

The P-aenea Navy lightered (N.L.) equipawnt repreaenta 
a pontoon ayatea of improved deaign coaparahle atructurally 
and operationally to previoua ayateaa. After an exhauative 
atudy of unufacturlnt prohleaa, fabrication coat, and 
teatlng of coaponenta, the P-aerlea equlpaent waa developed. 
The P-aeriea equlpaent la leaa coatly, eaaler to fabricate, 
requlrea fewer parta, and la aore quick'.'.- aaaeabled than 
alallar equlpaent of earlier deai(n. 

Part I of thla report definea and deacribea the parta 
and aaaeabllea Included in the P-aerlea equlpaent, aethoda 
of conatructlnt pontoon aaaeabllea, detailed conatruction 
and operation of cauaewaya, bar|ea, and warping tut, Ualta- 
tiona on the uae of pontoon atructurea, and field aainte- 
nance and repair of pontoon atructurea and acceaaorlea. 

Appendlcea to part I liat the parta and aaaeabllea 
Included In the P-aerlea equlpaent by part nuabrr and plate 
niaaber, and the aerlea of notion plcturea available on 
pontoon aaaeably and operation. 

Part II of the report deacribea and provldea detailed 
conatruction and operation of currently active pontoon 
atructurea not aaalgned to thr aaphlbloua conatruction 
battalion*. 

The appendlcea to part II liat parta and aaaeari>llea by 
part nuaber and plate nuaber, aa applicable to the pontoon 
atructurea Included In part II. The background of the 
developaent of the P-aerlea equlpaent and a brief deacrip- 
tion of iteaa under developaent for poaaible incluaion in 
the ayatea la alao prcaented. 

N1Y-32U7 
Naterlal Spcclficatlona and Fabrication Procedurea for a 
Moored Underwater Container, Nay 1962, Weatern Gear Corp. 

The apeclficatlon* and aanufacturing procedurea are 
logically divided Into two lectlona, one aectlon applying to 
the outer cylinder which la aanufactured froa fiberglaaa and 
the other aectlon for the Inner cylinder which ia aanufac- 
tured froa aluainua. 

In each aectlon the aaterial«, applicable apeclflca- 
tiona, and vendora are Indicated aa well aa thr general 
aanutaitunng procedurea. 

Applicable drawing* for each aectlon are Hated. 
Governaent apecificatlona that apply for aaterlal 

procurcaent and proce**lng are included. Additional aanu- 
facturing Inforaatlon haa been In.luded aa general notea on 
the drawinga which have been forwarded under aeparate cover. 

NBY-3219( 
Static and Dynaalc Reaponae of Granular Solla, Technical 
Report No. 1, Feb 1963, Coluabla Univenlty, D. N. 
Buralater, R. D. Stoll, AM20157 

Part I of thia reecarch deal* with two type* of tri- 
ailal te*ta where conaolldation or preatrea* loading la 
applied, (1) while aalntaining a conatant ratio of principal 
Btrc(*e* or (2) while aalntalning (ero radial atrain. A let 
of fundaacntal atatic trlaxial atreaa-atrain and ahear 
atrength p*.-fonunce rating* are developed baaed on the con- 
trolling Influencea of aoil Identification, relative den- 
itty, and triaxial prcatreaa and load hlatory. 

Oynaaic Reaponir ol Granular Soila, Trchnual Report No 2, 
Nay 196«, Coluabia Univertily, R. D. Stoll, 1 A. Kbeido 

Part II rovera developaent at apparatu* (or aludir* ol 
wave propagation in a confined aand coluan with thr input 
aupplied by an air pulae froa a pneuaatu »hoik tube. A 
apecial apeciaen container waa conatructed to provide rr- 
atrlrted radial atraina while allowing umapedrd aatal 
action, ihm approaiaating planr wavr condition*. Strr*> 
gaugea were deaigned and placed to record paaaagr of a 
aingle wave front. 

Inveatigation* of the Quaai-Static and Dynaaic Rrapunir ol 
Granular Noll*, Nar 1966, R D Stoll, I. A. Ebrido, H. S. 
Heaa, AD63(009 

Thia report draenbea eapenaental atudie* of »hock- 
induced *u*tained-aBplitude atrea* wavea in aoil. A grnnal 
analyaia ta aadr ol wavr propagation in a cylindrical hai 
The aatheaatual aodrl mcludra atrra rrlaxation and radial 
inertia (actora. Alao included ia analytical intrrprrtatmn 
ol unloading wavr propagation. Unloading wavra wrrr grnn- 
ated eapenaentally by auddenly unloading a prrvloualv 
loaded cylindrical apeciaen. Thr analyaia rraulta in a 
theory which accounta lor longitudinal, aaial, and radial 
ahear aodea. Preliainary reault* are prearntrd ol rxprn- 
aenta involving earth ahock with aphencal ayaartry Quan- 
atatlc laotropic coapreaaion teata and thnr aaaociatrd 
probleaa are diacuaard. 

NBY-.12199 
The Influence ol Mechanical Shielding on thr Re*pon*e ol a 
Buried Cylinder, Frb 1962, Univrralty ol Anxona, D A 
Dadeppo, J. F. Werner, AP277436 

Thia* report i* concrrnrd with a atudy ol ihr rraponar 
of a bunrd cylmdrr in laolated and umaolated conligura- 
tiona. The «am objectivea of thr atudy wrrr: (I) to 
deteraine, by an analytical .nveatigation, the potential 
effectiveneaa of aechamcal ahielda (or underground atruc- 
turea, and (2) to (oraulate a teat prograa to provide rxprr- 
ivental verification of the theory. 

A deaenption of the atructural ayatea, a brief <l<acua- 
aion of >oae ahock laolating aatenala, and the aeti<d of 
«nalyaia are prearntrd. Thia ia lolluwed by a prearnttion 
of the reaulta o( the reaponae atudira and a deaenption ol 
an expenaental teat prograa. 

NBY-32200 
An    Accepted   Auto   Ignition   Alara   Unit,    Final    Report,   Oct 
1962,  Panoraaic Electronica,   Inc. 

Specificationa and drawinga, no report. 

NBY-)2203 
Daaplng Characteriatica of Preatreaard Concrrtr, Senea 100, 
laaue 15, Jan 1962, Univrralty ol Calilorma, Rrrkrlry, J. 
Pentien, AD271IS6 

The inveatigation waa undertaken to apecifically atudy 
the daaplng characteriatica of concrete under di((rrrnt 
typea and intenaitle* of preetre**. Soae concluciona have 
bren deduced: (1) under ateady atate conditlona, internal 
daaplng in prratrraaed concrete aeabera «ay be leaa than onr 
percent of critical if the initial preatreaa ia aulficient 
to prevent tenaion cracka froa developing. (2) Under tran- 
alent conditlona, the aaount ol internal damping preaent in 
preatreaaed concrete aeabera dependa to a great extent on 
the paat hiatory of loading and on the aaplitude of dia- 
placeaenta producrd. For thoar caaea where aeabera have 
been dynaaically loaded only a few tiae* to a given atreaa 
level which producea conaiderable cracking, daapmg can be 
expected anywhere in the range of 3-6% o( critical. (3) 
Magnitude and type o( preatreaa in concrete aeaber* have an 
Indirect Influence on internal daapmg only becauae (hear 
paraaetera control the aaount of cracking which can take 
place. 
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c NBY- iiiO•, 
S<iiit<rv Wjatr Uii|»<><l lor S.iv\ i'<»|» m PoUr K'-gmni, J 
Study of Kmitini Praitur« With Krit<aiM>nd<t IUIU loi Kc- 
»r«iih on lainovrd *1rl(i..ts lor l.ltturjil and iff Inatalla- 
liom,   FtMl   Krporl,   Nay    I'lii.'.   Clark  and   Urotf  tmgiWMt», 
uttnit 

In thr drvrloparnt ot adrquatr (ymraii m.inv tacton 
•..*i br iOnsidrrrd Aaong tl»-M- §n thr* rllrcta ol thr 
polar rnvironarnt, iharartrr ol thr Military oprratiuna, 
nonoaital uar ol pown , ■an|towrr and water, and thr nrcra- 
>ary arathrtu and sanitary intrna. Prior to rnuam-ndini 
'Iraign and rvatarrh, lirld vmita wrrr madr to arctic in* 
• tallation» and rr't-lrd  rrararch ornaniaat rona. 

All poaaiblr vaa'r tallrition, trratwnt and drspoaal 
.i.r|-t» wrrr rnnarratrd and rvaluatrd. Thrar included 

.onvrntional as well as nrw and s|irrulativr cuiurpts. Baard 
upon a ro«|>arativr ryalualion ot thrsr concrpla in thrit 
application to thr polar rnvi roniariil, thr Moat Iraaihlr 
■rlhods  wrrr  srlritrd 

For »■••I'lrtr solution ot thr polar wastr collrction and 
disposal prohlra, it was concluded that the rrgrnrrat ion ot 
potablr watrr fro« Ihr aamtary waalrs would aolvr thr watn 
supply and wastr disposal prohlms smul t anrously and rn- 
tirrly within thr rmapsulatrd rnvironinent ol thr polai 
raup. Thr propoaed systra consists ol mmiisuni llush toi- 
lets, coabmation of all waatrs and rrgrnrrat ion by a high 
teaprraturr oxidation |HTO) unit or hy vacuu« distillation 
with catalysis. In the event that water supply la not a 
prohlra, wastrs can hr collrctrd as statrd, distntrctrd hy 
wastr hrat, ateais or electricity, MIII discharged to snow or 
ice suap or aarinr out lall. Kor isolated areas and smj 11 
groups ot men, a recirculating synthetic lluahmg fluid unit 
would give adequate aolution to thr huaan waste prohlea with 
optlaua water conservation. 

NBY-UJOD 
Notions of a Noorrd Const ruetion-Typr Bargr in Irrrgulat 
Waves and Their Influence on Construction Operation, Aug 
14»2, Hanne Advisers,   Inc.,  P.  Kaplan, K    K.   Putz 

Results and aethuda are given for a theoretical study 
of thr behavior of a aoored construction-type bargr and that 
of a load, lowrred hy aeans of a line froa ihr bargr, in 
irrrgular aras in drrp watrr. Load-lowering through the 
hull as well aa by sieana ot a booa having variable atiauth 
angle is conaidrrrd. Equations ol aotion of thr systra for 
sinusoidal wavrs are foraulated for t drg of frrrdoa, in- 
cluding both hydrostatic and hydrodynaaic effects. Sinu- 
soidal aolutirns of these equal lona are obtained for each of 
the si« barge motions (surging, heaving, pitching, swaying, 
rolling, and yawing), .is well as for thr coaponenls of the 
load displaceaent vector, the vertical coaponent ol the load 
acceleration and the added dynaaic tension in the lowrnng 
linr. 

NBY-J2207 
Description of the Wave Project II Data Keduclion Processing 
Prograa, Research Report 766, Aug 1462, California Research 
Corp., R. G. Dean 

Thia report deaenbes wave force data reduction proce- 
dures and calculations, plus the resulting output foraals 
for data obtained froa wave project II. 

Operation of Wave Project II, Progress Report no. .1, Re- 
search Report 764, Aug 1462, California Research Corp., V. 
Schoettte 

Report covers the period froa Septeaber I, 1460 to 
Septraber 30, 1461, describes operation and aamtenance, 
containa drawinga of dynaaoaeter positions in winter and 
suaaer configuration, lists calibration conttanta and nor- 
aaliialion corrections, and preaents characteristica of wave 
recordings obtained during eight ainor stonu and, in aore 
detail, hurricane Carl«. 

Oprration 0| y,vr project II, Progress Report no. 4, Re- 

search Report Nb. Har 146), California Reaearch Corp., V. 
Sihoett le 

Report covers the period froa October I, 1461 to 
October 11, 1462, describes oprration and aamtenance, 
contains drawings ot dynaaoaeter positions in winter and 
suaaer configuration, lists calibration constants and nor- 
aalization corrections, and presents characteristics of wave 
rrcordinga obtamrd during arvrntrrn ainor wintrr storas. 
No hurncanr-genrratrd wavrs occurrrd at thr mstruaent sitr 
during thr rrport prnod. 

Final Nrpoit on thr Oprration ol Wavr Projrct II, Research 
Report R24, Apr 1464, California Reaearch Corp., V. 
Schoettle 

This report covers the period froa Noveaber I, 1462 to 
Noveaher 12, 1461. It drscnbrs oprration and aaintrnancr, 
contains dynaaoartrr and wavr staff aounling diarnsions, 
lists calibration constants and noraalization corrections, 
and presents characteristics of wave recordinga obtained 
during seven minor storas. No aajor storas occurred at the 
mstruaent site during thr report period. 

NBV- 12204 

The Dynaaic Brhavioi ol Keinforced Concrete Coluans, Part S, 
DASA-ll.l, Del 1462, Hassachusetls Institute of Technology, 
C. Y. Yang, K. F. Remschaidl, AD24872I 

This research covers the theoretical and experimental 
investigation of thr dynaaic brhavior ol rrinforced concrete 
coluans. 

Two reports of the saae title, parts 1 and II, were 
published in Septeaber 1460 and March 1462 respectively, 
concerning priaarily the ultiaate strength and buckling of 
concentrically loaded coluans. Expenaents were perforaed 
on IBS coluans ot 5 by S-in. square section, ot different 
lengths and ol different eccentricities of the load. 

The present report covers priaarily the theoretical 
investigation of rccrnlncal ly loaded coluans. A ainor 
experiaental prograa of 20 coluans was carried out. Also 
included in thr rrport is a suaaary of results of the first 
2  yr. 

Coapansons between experiaental results and theoreti- 
cal predictions are aade and explanations for their discrep- 
anciea are given. 

Design charts for dynaairally loaded coluans, both 
concentrically and rccrntrically, wrrr prrparrd. A chart 
for chrcking long coluans for dynaaic buckling is also 
prrsrntrd. 

NBY-12210 

Drvrlopaent of Insulating Aqueous Foaas lor Protection of 
Ice Surfaces, Final Report, Nov 1462, Onodaga Associates, 
Inc., F. C. Shibel, C. S. Grove, A. R. Aidun, ADM44B6 

The object ivr was to find a aeans of protecting ice 
runways in the Arctic regions during the suaaer aonths when 
melting or thawing can occur causing soft spots or pot 
holes. Many insulating materials are available, but the 
difficulties of application and/or transportation and thr 
rrsultant incrrasrd cost preclude their use. A proprietary 
concept utilizing aqueous foaa insulation was suggested by 
Onodaga Associates, Inc. Thr usr of aqueous foaa has many 
advantages including ease of application and no need for 
removal. The stability, insulating and generation proper- 
tiea of the foaa were studied in detail in both saall and 
large scale laboratory tests. Actual arctic field teating 
substantiated these findings and proved the uae ot aqueous 
foaa to be both feasible and proaising. 

NBY-322H 
Operating  Manual,   BYll-SW  Meter,   146.1,   Interference Testing 
and Research Laboratory,  Inc. 

This    report   updates   the   report   on   con'.rart   NBV-3Ii7. 
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NBY-32;m 
Siu.lv uf Natural Korcpi Actin( on Floalint UP Fields, Final 
Krpurlt Srp 146J, National Engitwrring Science Co., J. A. 
Hendrukaon, I.. N Webb, R J. Quiglry, AlWl-JK;,' 

The reaponae o( finite ice floea to water wavei la 
analysed for relatively deep water. The defomat ion i nd 
peak outer fiber atreaa are atudied tor various floe diarn- 
aiona and elaatic prope-.tiea over a range of incident wave 
lengtha. It is found that for long incident wave lengths 
the flow duplicates the incident wave characteristics and 
the response is thus independent of floe thickness. For 
shorter incident wave lengths the response is strongly 
dependent upon floe thickness, and the a«ount of incident 
wave energy transmtted beneath the floe. 

For longer incident wave lengths the probabi1ity ot 
floe fracture ia \)uite low becauae the transmtted energy is 
absorbrd in rigid body action. For shorter incident wave 
lengths, however, the stresses in the floe can be very high 
and thua, regardless of floe diBM'niums, the probability of 
fracture ia high provided thsX the incident wave anplitude 
is large. 

A study of the nert Inent propert res of sea ice is 
included m order to establish th* values usrd m the lumrr- 
ical work. 

NWY-Uil9 
Feasibility S'.mlies of Poynttng Vector Heasurenents, Hoore 
School Report 63-23, Jul H6.1, University of Pennsylvania, 
R. A. Bar'feld, R. 0. Hulholland, f. H Swarup, AD41SIS; 

KIMS ,hi 1 ity studies ot poynting vector •M'asureisents 
were undertaken as a reault of previous studies concerning 
aethoda of isiproved »eaaureavnts in the near field of radi- 
ating sources. In previous reports it was indicated that a 
new lype of neat tit Id «easurenent, the poynting vector 
isfMMii risrnt , has soMe dist met advantages over present ly 
used aethods. The present study concerns it seit with the 
feaaibility of those «eaaurenents and a deiaonst rat ion ot the 
principle involved. 

Study of Methods of lMple«enting Poynting Vrctor Heasure- 
«ent, Moore School Report No. b5~lb, Dec l'^«*t Dniveraity of 
Pennsylvania, W. W. Cowles, N  Farhat, K. S. Foo, AO^^ftSbO 

The basic concept of develops^nt of the poynting vector 
sensor arose in the course of an investigation ot nrw 
■Methods of detect ing elect ronagnet ic fields. During this 
work it was recogmxed that a aource could not be tully 
characteriaed by a single neaanreitent. For exaaple« aea- 
sureaM'nts ot both the electric and magnetic coisponents 
provided additional intomiat ion over the iieasiireawnt ot only 
one, which aught be useful for various purposes. 

Accordingly, the purpose of this report is to provide 
the following, 1) an analyais of the properties ot a 
poynt ing sensor, 2) a discussion of aethods ot itsplesient ing 
such a sensor for practical use and to report on expen- 
«rnl.il work that has been acco«plished to deaonsträte the 
principles involved, I) to indicate possible application ot 
poynting sensor devices along with practical liaiitat ions on 
their design and use. 

Taple«entation of Poynting Vector HeasureAenta, Noore School 
Report No. 67-05, Aug 1<»66. University ot Pennsylvania, W. 
V. Cowles, AD640940 

Thia report covert the design, instruction, and field 
testing of an experiaental device capable of sieasuriiig the 
■agnitude of the poynting vector associated with an electro- 
magnetic field. With Mechanical suinipulat ion, it can deter- 
mine the direction of the poynting vector. It is based upon 
theory which has been described previously. 

Teats of the final device desionstrate that it ia capa- 
ble of «eaauring this quartity with reaaonable accuracy. 
The major liMitations on its use reault fron the necessity 
for obtaining an accurate phaae calibration ot the two 
separate channels used for aaiplifying the signals received, 
respectively, on the rod and the loop antenna Interaction 
i.Mween the rod and the loop doea not seen to be a signiti- 
cant probleai. 

The device has unique charactenat u s and a niuabrr ot 
applications  tor  it  are indicated.   Rrcoasaendat ions  on 
iiiproveaM^nts in the device which are desirable for grneial 
field uae are included. 

Rsr-saua 
Proposed Specifications tor Klect rosuignet ic Shielding of 
Enclosures and Ruildmga, Final Report, Phase 1, FS 2115" 
4220(1), Sep 1962, Urmstron, Inc., J. F. Fischer, H  H 
Ohta, 1.. G. .lakubec, ADM98<**> 

This docuisent represents the final report on Phaae 1 
S00F Uematron Project 2111*4210. This prograsi, under the 
U.S. Naval Civil Kngineeiing laboratory contract NBY-t2220, 
ia intended to result in definitive specifications and 
architectural plans for the fabrication and installation of 
large radio frequency shielded rooais and buildings. The 
shielding effectiveness of various aatenala, and fabrica- 
tion siethods for on-site construction fron basic «atenals 
shall be drternmed by literature research and laboratory 
invrstigat ion as required. Methods o( rleit r ical bonding 
between sherts shall be studied for initial shielding effec- 
tiveness and deterioration with aging. The relative merits 
of butt vrrsus overlapping joints shall also be detrnnined 
The end product shall be definite drawings and spnifica- 
tiona which will provide an optimum shielding effectiveness 
tor such buildings in practice, considering plane wave 
field« 2 - 10,000 Mips, and electromagnetic flelds 10 keps 
to 2 Mcps. 

Proposed Specifications tor Fleetromagnetic Shielding of 

Knclosures and Ruildings, KS 211S-4220U), Oct 1H2, 
Cemstron, Inc , J. F. Fischer, I. 6, .lakubec, M  H  Ohta 

Proposed Specifications tor Fleetromagnetic Shielding of 
FncloKures and Ruildings, FS 2115-4220(3), Nov 1962, 
Uetust ron, Inc., J. F. Fischer, I.. G. Jakubec, H. H. Ohta 

Proposed Specificat inns tor Electromagnetic Shield ngs ot 
Enclosures and Ruildings, ES 2115-4220(4), Dec 1962, 
Ceniat ron, 1 nc. , J . F. Fischer, L. 8, Jakubec , H. H  Oht a 

Proposed Specifications for Electromagnetic Shielding ot 
Enclosures and Buildings, ES 2115-4220(5), Final Phase 
Report II, Jan 1961, Gem st ron, Inc. , J. F. Fischer, I.. G. 
Jakubec, II H. Ohta 

Phase 1 basically consisted of a study ot the state-of- 
the-art in shielding effectiveness. An extensive survey ot 
the literature was made, reaulting in the abstracting ot 
some 144 documents and papers. Phase 11 has pnmai i ly 
consisted of testing to clarify doubtful areas encountered 
during the literature survey. This includes, but ia not 
limited to, testing to substantiate predicted shielding 
effiilency calculations, measurement of leakage nitioduced 
by various seam contiguiat ions, determination ot door re- 
quirements, etc, Phase 111 will be directed toward utiliza- 
tion of the infomation gained in earlieV phases m older to 
formulate aichitectural drawings and specifications for the 
subject shielded enclosures. 

Proposed Specification for Electromagnetic Shielding of 
Encloaures and RntldingK, Final Project Report, Jul 196.1, 
Gemstron, Inc., I.   G. Jakubec, H. H. Ohta. AD417699 

Phase I has primarily consisted of a study ot the state 
of the art in shielding effectiveness. This study included 
an extensive survey of the literature, formulation of a 
bibliography, the separation of data considered to be valid 
from that which was quest lonable, and the presentat ion ot 
conclumgons reached. The material also delineated areas 
which warrant further analysis and investigation during 
phase 11. The phase II program primarily consisted ot 
testing to clarity doubtful areas encountered during the 
literature survey. Phaae 111 WöS directed toward utilising 
information gained in earlier phases in order to formulate 
architectural drawings and procedure specifications for the 
aforementioned enclosures and/or buildings. 
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Thr Intlunur ot Normal J'rcfcmirr on Bond Hrtwrr» Conrrrl» 
«ml Krnifort iri|t Strrl in Pull-Otil TfKts, Jun 1964, low« 
Si4tr Umvrrvily,   K.   I.   UnttJurr,  H     I.   Hrnry,  J.   f,   Ndrtis, 

The oh in t ivr WAS «I I «>«)< I i shril hv i onJui t '.itg, pul lKout 
In'ii.) tMts< The Ha in VJI i jhlrii writ* MfBitU^t ol MüMl 
prrtiKurt<, concr^tf itrrncth, si/r ol IM i . Irnftth of i-nhnl- 
mriii lo hjr iti.iHH'tc-i , «lid onrntdt ion ot thr pi«nr ol l tu 
h.ti    M-.im  with   irttpri t   It)   thr   nifll   ptrssuir. 

Hoiul itrrngth wis found to nuirjKr with noiaal pirs- 
»urr . This inrrrjNt* wav rxpi rsxrit hy in rM|>i i 11 4 I rqiul ii>n 
ir Lit in|t 4vrij)(r hond ItlVMi IIOIMJ I |irrM<uir .iibl 1 oiu 1 rtr 
»t 1 rnitth. Riii BiM h.t.t no r t In t on homt (01 • 1 oust jut 
mhrilanit tninth to hdr >! 1 imt-t 11 . Also, or trnt Jt ion ot 
pljiir o| hjr »rj« with rrspri t to pljnr ot noiaul pirsRiirr 
hdtl no si|tniti(4nt rttrit. Thr SRiatlri rahrdKrnt - IniKt h to 
h.i 1-.11 .tim-t ('i i.it 10 ol thr two usnl |{dvr highn 4vriJ(tr tnnul 
xtirssrs In (trnrijil, thr hiithn noisul prrisure« rrKultnl 
in highrr   lo4>lri1-rn>l  slip   ii   llttiMiff   IOJII. 

Bond-alip rurvri wnr obtained lor in mhrtlmrnt Irn^th 
ot two lugs 41 r 11 hr 1 thr 1 o.iilrt) o 1 un 1.M.Ir,1 rnd ot tIn 
xpn IIMMI . Thrsr 1 itrvrs wnr usnl in 4 ntuwi u .il pi 01 rdmr 
to prrdut thr hrhavioi ol lull Irnnth nshe-ilwriU spr<iiH*iis. 
Thr r.-Mills ;ndu'.itnl that with luithn trstiiiR to ohljin 
thr V.M i.il i.'ii ot thr hond-slip rrlst ioiishi|> tloa| thr bat t 
mim.-rtt.il )>roirilijir may br usrd to ilrsirihr thr brhavtor of 
thr pull-out  bond »pn iwn. 

NBV-U.VVi 
Modi t KJt ions to Philo loffstus Hodrl, Vol. I. hreblM 
StJtrmriU. Ori I1'«-!. ()prrations Krsranh, Inc., H CroilMn, 
.)      H.    Haai 11 un.    Ü      I.    Nandr II.    N.    W     PuI leak.    A.    Kr 111 

Oprrattons KrsrdTih Imorpoiatrd was jskrd to nodity 
togistu svstrMs study (philo) (o providr imptovru mrtliods 
and trrhniijurs lor r 1111 mit di st 1 ibut ion ol mrn and sup- 
ptirs   involvrd  in rxprdit lonary  0prt.1t ions. 

Thr modular drsign ot thr lompiiirr piojtraMwiM tarili- 
latr modi I ii.it ion  lor   purposrs   ot   maintrnamr  and rxpansioii 

Volumr I (Statrmrnt ot problrm) rontams a ditrutllOB 
ol   ihr problrm and  thr   rrvisrd modrl   sprt. 11 u at ions . 

Modi I ual ions to Philo LogiStici Modrl, Vol. 2, Computn 
Troitram Orsign. 1W l^b.i, Oprratit>ns Rrsraiih, Iftc., H 
Grossman, J. H. Hamilton, p. E. Mandril, M. W. rulsiak, A 
Rnll 

Volunw II U'omputrr piOKiam drsifiu^ (.ontains a drtailrd 
rxplanation ol thr lomputrr program (#•(. 1 oitt^ni/at ion. 
drsi. npt ion. Mow charts, input-output lormats and oprrating 
msl 1 tu t ions ). 

Nir-3222S 
Throrrtual Invrst igat 1011 of Srmt-Inl imlr Ur Flors in 
Walrr ol Inlmitr Drpth, Jun I'li'l. National KnginrrriHK 
Sc 1 rm r Company, J. A. Hrnd r 11 kson, I.. H. Wrhh, MM IIS32 

Thr rrsponsr of srm - ml mi tr (C4 flora to wain wavrs 
is aiialy/rd for rrlativrly drrp watrr. II thr tlor submrr- 
grncr is nrglrctrd, it is lound that a progrrssivr wavr is 
transmittrd. Thr stress produird by this transmitlrd wavr 
is drtrrminrd for various I lor thuknrssrs and nu tdrnt wavr 
Iriinths. Vhrn thr submrrKciur is not nrglrrtrd, it is 
nnrssary to usr a timtr diltrrrmr approarh to thr solu- 
tion. Such a solution is attrmptrd and thr rrsults and 
aaompanying numrrual problrms arr lonstdrrrd in drtai I 

H»\'.\:22b 
High Voltage Surgr Mrasurements on Strandrd Topper Conduitor 
and on Magnet 11 Tapr Wrapprd Strandrd Copper Condiulor, 
Rrseanh Report 63*t2t-5i5*l] , Aug 1963, West mghousr 
Electric Corp.. W.  |.  Pakala.  H.  M.  Smith,  AIM M w 

It has been lound that SiKr magnrtic tape «ont iguously 
wrapprd around a lopprr conductor incrrasrs, to a marked 
rxtrnt, the attenuation of radio treijuencies and radio 
interference pulses traveling along power lines. The pur- 
pose ol the surge tests reported herein was to find out if a 
magnetic tape wrapped conductor will attenuate high voltage 
surges,  such as produced by  lightning. 

It was louud that the positive polarity nest surge 
voltage was irduied at end ol test line by the plain copper 
1 me 110« 81 to 881 of its sending end value depending on 
thr surgr voltagr magmludr. With thr magnrtic tape wrapped 
tonduitoi thr positive polarity crest surge voltage was 
rnlucrd at nul ot tritt linr from 70 to 7.1X nf its sending 
end value depending on thr magmtudr of ihr surge voltage 
Nrgaiivr polarity surgrs wrrr reduced to a lesser extent. 
ITirsr rrsults indicatr that the ovrrall attrnuation constant 
is approximatrly two timr» as grrat, at high surge voltages, 
lot the magnetic tape wrapped conductor as it is tor thr 
plain 1opper conductor This is not greatly sigm tleant 
with tespect to rrduction of t hr surgr crest vultagr. 
Highrr attrntuation at the low frequencies is desirable 
smce these alled the surge creat voltage to a greater 
extent than high tieijurncy. The greatest reduction at high 
sutgr voltages was at the lowest surge test voltage. With 
SOO-V surges I torn a low voltage pulse generator the reduc- 
tion was to bOX ot its sending end value with the augnetic 
tape wrapprd conductor. With respei I to time in micro- 
seconds to crest voltagr it was highrs' (or positivr polar- 
ity sutgrs and their was no tatgr ditfrrrnce found in time 
to crest   between the two types of   conductors. 

NBV- 12227 
Nonlinear Dynamic Response Ol Rrintorcrd I'oncrrtr Circular 
Auhes, dan LN4, Massachusetts Institute ot Technology, 1. 
K    Shah.  ftM02049 

A set i»| ditlerential rguations and boundary conditions 
govnning thr brhavioi ot reinforced concrete arches under 
dynamic Ioad1ng is to rmuI at ed. These equa11ons a re de r1ved 
by ionsideiing the arch element 111 its deformed state. The 
toice-strant relations are tormulated by assuming a non* 
linear stress-strain curve tor concrete and a bilinear 
stress-strain curve lor steel. The governing dilferential 
equations arr converted into difference equations which, 
togrther with the force-strain relations, are solved by a 
step by step method of minencal integiation. A program for 
(he IHM 7(WM computer is prepared to handle extensive compu- 
lations involved in the SH'thod and also to facilitate the 
investigation ol the eltects ot various paraawters on the 
irsponsr and  thr  load carrying capacity of  the arch. 

The 11111 ur nee 01 a t ew pa 1 ame t ers on I he response and 
the   load   carrying  capacity   ol   a particular  arch   is  studied 

NHV- 12228 
Techniques and Materials 111 the Model ing ot Reinforced 
Concrete Structures I'nder Dynamic Loads, Dec 196J, 
Massachusetts Institute ot Technology, H. Q, Harris, P. C 
Schwindt. 1. Tahn, S. Werner. AHM'.V U 

A study is made ol the technological problems involved 
in the materials choice, lahncating techniques and loading 
reqiii rrments ot modrls ol rrintorcrd structures subjected to 
dynamic loading effects. 

The ovrrall problrm o| reinforced microconcrete models 
is examined I rom the point ot view ot clarifying the basis 
ol model scale, aggregate gradation, siüe of test specimen 
and lahncating techniques used in the M.I.T. laboratory for 
structural models. A study ot the effect of scale on the 
uiunitined compressive strength ot small cylinders and beams 
reveal-d an increase in strength with decrease in size ol 
specimen with aiarked increases tor the smallest samples. 

The fahr 1 cat 1 on techn 1 ques used in the mak 1 ng ot the 
reintorcement for microconcrete aknlels is described with 
various example» given. A new method of welding the rein- 
lorcemrnt is examined from the point of view ol the altera- 
tion ot its mechanical properties. 

The use ot various tiller epoxy systems to model con- 
crete was investigated. 

A dynamic loading system suitable tor model studies was 
investigated. A gas system with last loading behavior it 
described and details ot Us construction given. 
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NBy-32229 
Uoderwater Obiervition Syitea, Operating and I1«inten«nce 
Imtructions, Nov 1963, Reiearch Manufacturing Corporation 

This report contains Ihr dcacription, characteristics 
and operating inatructiona of an underwater observation 
ayatea. 

and on slabs with thicknesses of O.SS, 1.1, 2.2, and 4.4 
■fp. Case histories of 100,000 photons were followed in 
groups of 20,000 on an IBM 7094 digital computer for each of 
the aix incident angles. Differential doae and nuaber 
distributions aa a function of azimthal and polar angles 
are reported. 

NB¥-32233 
Wave Forcea on Piling, Inatitute of Engineering Research, 
Report No. HPS-64-1, Jun 1964, University of California, 
Berkeley, A. 0. K. Laird, AD606S02 

The object of the reaearch prograa waa to gather a 
repreaentative body of data on varioua groupa of cylindera 
subjected to aiaulated wave action with a view to providing 
infornation relative to the behavior of docks, dolphins or 
other aarine and harbor atructurea of aiailar configuration 
in wavea of varioua heighta and periods. 

Principal eaphaaia waa to be placed on the five-pile 
dolphin group and the three-row dock configuration. Auxili- 
ary arrangements for coapariaon or apecial atudiea, auch aa 
aingle pilea and aingle rowa of pilea, were of subordinate 
intereat. 

NBY-3223S 
Winds, Wavea, Tidea and Wave Run-Up at Ventnor, New Jeraey, 
During the Stora of March 5-8, 1962, NESCO No. SN-138, Jul 
1963, National Engineering Science Coapany, C. L. 
Bretachneider, J. I. Col Una 

Thia report preaenta the reaults of hindcaata for 
winda, wavea, tidea and wave run-up at Ventnor, New Jeraey, 
during the eaat coaat storm of early March 1962. The hind- 
caata are compared with available observations and good 
agreeaent waa obtained. Recoaaaendationa for further atudiea 
to iaprove existing aethoda and applications of hindcaating 
techniques are given. 

NBY-32236 
Long Wavea on a Sloping Beach and Wave Forcea on a Pier 
Deck, Sep 1964, North Carolina State University, H. Aaein, 
A04M244 

Thia report preaenta the reaulta of an inveatigation on 
the aotion of long-period wavea on a aloping beach and on 
the determination of wave forcea on a pier deck. Oscilla- 
tory wavea with perioda of 30, 120, and 200 aec, and beach 
alopea of 0.0S, 0.075, and 0.10 are considered. 

The wave propagation ia determined by the firat-order 
linear aaall aaplitude theory away from the ahore and by the 
firat-order nonlinea, shallow-water theory near the ahore. 
Calculations by the linear theory are aade by uaing 
Friedrichs aecond asyaptotic repreaentation, which ia suit- 
able for the aaall beach alopea. Calculations by the non- 
linear theory are aade on a digital coaputer by a finite 
difference acheae baaed on the method of characteriatica. 
In the numerical method, the bore equationa are coupled to 
the equationa of the oonlinaar theory, and a procedure for 
the calculation of the wave run-up on the dry aloping beach 
bed ia alao given. Inatantaneoua wave profilea aa functiona 
of the distance froa the ahore are preaented for each coabi- 
nation of wave period and beach alope. 

Wave preaaurea on the pier deck are coaputed by the 
application of the Froude-Krylov hypothesis to the flow 
around the pier. For each coabination of wave period and 
beach alope, inatantaneoua preaaure diagrams on the pier 
deck are given, froa which the wave forces can be calculated 
by integration. 

NBy-32237 
Monte Carlo Coaputation of 100,000 1-aev Gaaaa Raya Scat- 
tered by Concrete Slaba, TO-B 64-31, Mar 1964, Technical 
Operations, Inc., D. J. Raao, AD438908 

Honte Carlo calculationa were performed to determine 
the back-acattering of 1.0 aev gaaaaa raya froa concrete and 
their tranaaiaaion through alaba of thia medium. The radia- 
tion waa aaauaed to be incident at varioua anglea 6. (coa 6. 
■ 1.0, 0.75, 0.50, 0.25 and 0.10) on a semi-infinite aediui 

NBY-32239 
Engineering Study of Integrated Fuel Tranaport Systea for 
Inland Waterways, Jun 1963, National Steel and Shipbuilding 
Coapany, K. Evana, P. J. luvin 

There were four concepts considered in the development 
of the barge: self-propelled aluminum, self-propelled 
steel, barge with towboat, and inflatable rubber tanks with 

towboat. 
The auaaary and conclusions section contains a compari- 

son and analysis of all four concepts in auaaary form. 
In the technical discusaion section the aluainu« and 

ateel veraions are reviewed in detail. The towed barge 
concept and the towed rubber tank concept are reviewed only 
in sufficient detail to ahow the reason for rejection. 

The general description section contains outline speci- 
fications for both aluminum and steel barges including 
weight, draft, aethods of construction, aethods of aodule 
connection, aaterials, power requirements, steering mecha- 
nisms and appurtenancea. 

The three subsections of the appendix contains two 
outline drawings, one each for the aluminum and steel 
bargea, curves of fora, and calculations for forces on 
joints. 

NBY-32240 
Development of Soil Pressure Gages, Mar 1963, Renaaelaer 
Polytechnic Institute, E. C. W. A. Geuze, R. Y. K, Cheng, 
AD466091 

Much of the saae aaterial preaented in the earlier 
report or contract NBY-32195 ia repeated with the addition 
of a aection on the placeaent aethod. 

NBY-32242 
Design Inforaation for Protection Againat Initial Radiation 
'10, May 1964, Holaea and Narver, Inc., Secret, AD3616I3 

NBY-32243 
Effect of Meabrane Action on Slab Behavior, Report R65-25, 
Aug 1965, Masaachuaetta Institute of Technology, J. F. 
Brotchie, A. Jaobaon, S. Okubo, AD470747 

Thia report is concerned with the increase in load 
capacity and chinge in behavior which occur when transverse- 
ly loaded reinforced and unreinforced concrete slabs are 
reatrained againat lateral displaceaent at the edges. The 
experiaental phaae of the atudy ia reatricted to aquare 
alaba, either unreinforced, or reinforced near the bottoa 
only with ateel wires uniforaly and equally distributed in 
each direction. All alaba apan 15 in. each way and are 
statically loaded through a aeabrane by hydraulic preaaure 
of uniform intenaity. The fora paraaeters varied in the 
teata are apan-to-depth ratio (20, 10, 5) and reinforceaent 
ratio (0.0, 0.5X, 1». 21, 3%). 

The teata are priaarily concerned with coapreaaive 
aeabrane or arching action reaulting froa restraint to 
elongation, but in the claaped slaba the effect of tensile 
action cauaed by reatraint to inwarda movement of the edge 
ia alao atudied. 

In the theoretical phaae, aiaplified expressions for 
predicting the behavior above are developed, and are com- 
pared with the teat reaulta. 

NEY-32246 
Monitoring and Decontaaination of Toxic Agenta in Water, 
Final Report, (U), R-6376, Dec 1965, Rocketdyne, Confiden- 
tial, I. Lyayj, et al., AD374899 
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I Nodrl Tril» ol Knhhook Haigr, lutn Rryoil 1U;*, Hty Wo«. 
n«vtdtoii l.«hoi«tury, Strvnti Initilulr ol Tpihiiologv, N. N 
HWIM 

IUI.1 on ••■.ii ir>t> oi thr karg*. 

WU1S1 
Kraaibtlity    Aiuly>i>    ol    .1    Piololypr    Shirhlnl    £iulo>uir, 
Rrpurt    No.     ; I I ■.-iwi..',    Dri     Hi'-.    Urnintion,    liu   ,    t)     H 
Narrrll,  MHSt.'xü 

rhii iloiuwnt tonst itulm thr 1111,11 ir|>oit on thr 
rngiiirn inx tritlng rttoits ,1. . .-«p 1 1 slu-.l uiulrt U. S. N.C.K.L. 
I'oit    Hurnrar   lontiait    NBY-I.'.">1 It   loiitam»   Jr>> r i|>t 1011k 
ol    thr>r   rllort»    and    thr    irautt»    ol    tratiii|,    aloiif   with 
appttiablr coiutuaiona ami  irioamriiiUt ion». 

tlir auhjrit piogiaai waa mitiatnl to rvaluatr thr 
procrilurra, (irotraara and apn il ual ion» drvrloprd undn 
Contrait SUV - i.'.'.'O whrn applird to ion>t im t ion ol a 
ahirldrd laiility, and to arasuir thr ahirldiii« rlluinuy 
ol thr lonatnutrd laiility to drtrrainr ita rrauitant 
attrnuat ion  t haiai'tn tat let. 

NBv-t:«; 
l)rvrlo|wrnt   ol   Naaia   lor   Allo>atiU|  Namtrnaiur  Kraourcra, 
A)<i    tNi,   Battrllr  NraH'lial   Inatllutr,   AMU.'tO; 

Thia atudy waa undntakrn to drvrlop nrw and rrliablr 
■rthoda tor annual publu' worka iraouur alloiationa to U.S 
Naval ahorr aitivitira lot •aintrnaiu* at Cl«aa II rral 
l'ioprrty latilitira Kaialmi data Iroa I.I* aitivitira 
lotatrd 111 Ihr raatrrn linitrd Statra wrir arlrttrd tot 
analyaia, rionoan', (ro|ra|<hii , iliaatu, orgamaat tonal, 
and opnational laitoia and ■raaurrarnta wrir lonaidrrrd and 
rvalualiona aiadr to ratiaMtr thru intlunur on aMintrnaiur 
fund and auniiovrr iri|u> travnta Kr|iraaloii rijuationa, haard 
on data In« a arlritrd nuabri ol huildillf tvpra and thr II« 
aitivitira, arr gtvrn I01 ratiauitinii 1 r<)U 11 rarnta AppUca- 
tlona ol thr riiuationa lot aaa|ilr ratiaiatra atr rni outaKin^, 
but iraulta induatr nrrd lot luithrr rrlinriarnt and ratrn- 
aion ol thr analyaia. itnviiBBriidat 1011a air sadr lot trapo- 
rary uar ol prrtinrnt rijuationa with juditioua i'onaidrrat ion 
ol thru inhrirnt liaitationa Aa auih, thrar awthoda 
ahould br uartul aa a Miia|rarnt tool tor rraounr allota- 
tiuna aa lirld rii(iiirrr inn oft ura and lot plaiining at thr 
Buirau ol  Yaida  and Docka. 

< 

NIV-t.'JS» 
Evaluation   ol    Utrthanr   Koaaia    lor   Piotrttmi   Ur   and   tam 
Suilaira,     UKRA-Sbl,    Nov    lib«,    üoodyrai    Arroapair    Corp   , 
tt*S17t3 

A rrview ol thr prilinrnt iharactrnat u» ol thr urr' 
thanr loaai loa^ounda w.ia aiadr and thr Mil pioanaing landi- 
datra wrir arlntrd A trating progiaai waa plannrd, trat 
rijuipiarnt waa draignrd and constructed, and rxtrnsivr trat.s 
wrrr cundiutrd in thr U,l. Naval Civil Knginrrriiig Labora- 
tory   (NCEL)  at   Port  Hurnrar,  Calil. 

NBY- kUM 
Inrlaatu   luckling ol   an t.laatically Supportrd Bunrd Cylin- 
drr,    Krarauh    Inalitutr   ol   Siirmr   and  tngtnrriing   Projnt 
-.<..,     Apr     ixt.'>.     Univrraity    ol     Urtroit.    D.     A      Dadrppo, 
MMMtl 

Kxprnawnla on bunrd lylindn» ahow that auch atruc- 
turra my br raprctrd to tail by buckling Whrn thr drptli 
ol cuvrr la vrry aaull thr buckling aay apprai in thr lora 
ol i.'-l laving which la charactrnard by thr drvrloparnt ol 
largr (dnitr) rrlativr diaplacrarnta ol thr upprr port 1011a 
ol thr cylmdrr At grratrr drptha ol covrr Idrpth on thr 
ordrr ol thr radiua ol thr cylmdrr), lailurr apprara to br 
mitiatrd by local buckling in thr lowrr portiona ol thr 
cylmdrr Brgmning with thr initial bucklr, which aay 
occur with rlaatic or mrlaat ic drtoraation, thr atrrngth ol 
thr cylmdrr drln loratra rapidly and total collapar 
t o11owa. 

NBV-J2J5B 
Eaprnarntal Invrat igat ion ol Icr flor Undrr Wavr Action, 
Jan 11*S, National Enginrrrmg Scirncr Co., AWiblb* 

Icr flora in thr arctic havr occaaionally brrn aplit by 
catastrophic liaaurrs. Thrar fiaaurra arr oftrn ailra long 
and travrrar both thick and thin icr without drviation froa 
a atraight path. Thry arr callrd long wavr cracka to dis- 
linguiah thra Iroa prnphrral cracka dur to thr jaaaimg 
action ol adjacrnt Hoes. 

Thr archaniSKi of cracking poslulatrd and dralt with 
undrr thia contratt would br brittle failurr undrr rxcraaivr 
brnding inducrd ty prraaurr loading vanat lona grnrratrd 
undrr thr icr llor by incidrnt gravity wavrs. 

Thr purposr ol thr aodrl trata carnr.) out undrr thr 
prrarnt contract waa to obtain rxprnarntal rraulta on thr 
intrr4>ction behavior ol floating icr ahrrta with gravity 
wavrs. Sprcif ically, it waa drsirrd to trat thr aalhraati- 
cal aodrl art forth in thr rrport. Study of Natural Korcra 
Acting on Floating Icr Firlds. 

This aatheaatical aodrl can, ol courar, hr applird to 
any floating rlastic aatrrial. Howrvrr, 111 ordrr to rxtrnd 
the test irai.lt» to covrr rquivai-nt prototypr rraulta for 
floating ice ahrrta, thr trat aodrl aust aatisfy the laws ol 
siailitude. 

llevelopaent of Raaia foi Allocating Naintenance Meaouicea 
(Public Worka peiaonnell, Jul lib*, Battellr Heaonsl Insti- 
tute, Al'lH'.'KiM 

The Rurrau ol Yarda and I)ocka aust )ustily and aubar- 
^urntly, allocate rraourcra for public works at vanoua 
ahorr activitira in Ihr Navy Of particular concrrn arr 
personnel resources The purpose of this project waa to 
pertoia a irararch study to rxaamr thr poasibility ol using 
rijuationa arising Iroa rrgrraaion analysrs of activity data 
aa a logical baaia tor drtrrainmg PW prraonnrl irquirrarnta 
for a rrprrarntativr group ol Naval ahorr activitira To br 
uartul, thr dn ivrd basis tor drtrraining rrquuraenta auat 
be applicable throughout thr Navy. 

Prraonnrl irquiiraenls lor a particular activity could 
br rxprctrd to drprnd upon work miuirraents to provide 
adrt|uatr aaintrnaiur I01 rral proprrty Thr aaount of 
aaintrnancr to br prrforard, in turn, could br rxprctrd to 
drprnd on star of fanlitira, uar, agr, rrplacrarnt valur, 
and othn drtinablr and araaurablr factots. In fact, auch 
drprndrncr la apparrnt froa plota of aaintrnancr cost vnsus 
building arras, vnsus irplacraent value, etc. Such plota 
indicate the statistical nature ol the data and auggeat that 
thr work rrqiiirraenl la drprndrnt upon several variable! at 
one t tar. 

NHY- l.'.'SH 
Nanagearnt of thr Uiat nbut ion ol Naintrnancr Krsourcrs, Jul 
Xttk, Stantord Krsrarch Inatitutr, ». Lrfkowitg, T. K 
Cockrrlinr,  D.   A    I>raopo,  AD*«.!!»» 

Thr principal traturra ol thr procedure developed 111 
this study for allocating aaintenance funds arr auaaanard 
brlow. |I1 Facility nerda for budgrt prrpsration purpoara 
arr atatrd in trraa of two kinds of raarntial aaintrnancr, 
rarrgrncy, and othn raarntial. (1) Thrar quant it ira arr 
arparatrly rstiaatrd tor rach facility daas. O) Thr 
m'lHU'KS appropriation 1a allocatrd to facilitira so as to 
cover raergrncy needs of all facilities and to distribute 
thr rraaming aoney to lacilitiea depending on essentiality, 
condition,  and cost  of  the fscility. 

NBY-.U.'S« 
Preliatnary Study of Forecaatmg the Kacalation of Conatruc- 
tion Coata, Aug lib«, Arthur D. Little, Inc., AM*«H0 

Thr objrctivra ol thia atudy arr twofold: (1) The 
firat ia to exaaine the atate-ol-the-art of foiecaating 
eacalation ol tonst ruct ion costs, to deterame the extent to 
which construction costs have eacalated hiatoncally, to 
exaaine factora which eacalate conatruction coata. (I) Thr 
arcond obirctivr is to drtail a prograa of work on drvrlop- 
mg a aethod of foiecaating the eacalation of construction 
costs up to, say, S yr in advance, with an eatiaate ol the 
accuracy of forecast. 

Ml 



NIY-J22M 
Feasibility Study ol laprovrd Li(htnin| Prolrrtiun Syttrai, 
U.E. Krport No. twITUo, Aug 14(>4, Crnrral Elrrtm Cuapanv, 
IMSltM 

Thr proiei» by which thundrn loudi arr chargrd !■ not 
t'oaplrlrly undrrttood. Thi< n <l*o trur ol thr process by 
which the lightning strode lit initiated and propagated to 
ground or to another cloud. However, several hypotheses 
have been proaulgated which are generally ak epted. 

On thr basis of these hypotheses there are, at least 
theoretically, nuaerous ways ol inlluencmg lightning 
strokes to ground. The purpose ol this investigation was to 
probe aaong these ways t J detensine the fessibility of 
achieving an laproved lightning protection systeai. 

Because ol the broai' scope ol the subject, the study 
was confined largely to ipproaches based on the use of 
ionized aedia. In addition to a review of General Electric 
Coapany investigations, a thorough search of published 
technical literature was made, with particular eaiphasis on 
recent activities and aodein technologies. 

■f*SIH] 
The Planning and Uevelopaent of Expedient Shelter Facili- 
ties, dar I46S, Pennsylvania State University, A. W. Knott, 
0. H Albright, H, W, Isenberg, R. E. Kmaer, AlMb512.) 

The planning and conntruction of rtnedi. fallout 
radiation shrltrrs for Navy shore-b.-ied installations are 
presented in detail in this report The docuisent contains 
espedient shelter planning and design criteria, recoaMended 
construction procedures, and expedient shelter solutions. 
The shelter solutions are first developed conceptually, then 
detailed plans are presented for six representative alterna- 
tives. 

NIIY-J2262 
Transient Synthesizer Feasibility Study (Phase I), Srp 1464, 
General Electric Coapsny, AM07J27 

This report, strictly speaking, is neither a feasibil- 
ity study nor a prelimnary engineering investigation, even 
though it contains inforaation pertinent to both. It is not 
a feasibility study because there has been no question of 
the fact that the synthesizer is within the state of the 
art. On the other hand, it is not a prelimnary investiga- 
tion becauae in this case there were no trusted and con- 
liraed synthesizer operating reqi:ireBents upon which to base 
an engineering study. This is, in fact, the purpose of the 
synthesizer itself. 

Because of these unusual factors, it was necessary to 
study and evaluate the following itea» siswltsneously, 
operating requireswnts, over-all design criteria, detailed 
design approach, cost. 

Findings in one area reflected on derisions sude in the 
others. Although a serious altrapt was aade to obtain a 
balance between operating features and cost, final selection 
of the SCR approach was largely based on present trends in 
the utilities and electronic industries. As a result, the 
feasibility study was expanded to the extent of being as 
definitive as possible, insofar as final design, packaging, 
and ultiaate cost for a prototype are concerned. This, 
adaittedly, was done with soae trepidation and feeling of 
risk, in vie« of the developaent work required. 

NBY-J2263 
Mobile Orydock Launch Facilities Study - Voluae I - Saturn V 
Launch Systea, Dec 1964, Hartin Coaqisny, AD456367 

A feasible, econoaical facility for offshore launch of 
Saturn V space vehicles at the Pacific Missile Range (PHR) 
has been identified. 

Confidence in the feasibility and econoay of the Saturn 
V NDLF is based on analysis of drydock sndifications by the 
naval architect and aarine engineering fira that originally 
designed the vessels, on conceptual design and cost analysis 
by Martin, and on aodel basin tests. 

Model basin testing has shown that the Saturn V, on its 
launch platfora, can be safely towed and grounded in the 
seas off PHR during aore than .100 days of the year. 

Such a launch facility can be designed, const rut ted, 
and activated tor tSe lirst lligbt in about 1 yeirs. Thr 
next steps, if a go-ahead is ordered, are exact subsoil and 
hydrographic survrys, prrliainary drsign prrparation, and 
rrlinrd cost rstiaatrs. 

Mobilr Drydock Launch Facilitirs Study - Voluar II - Titan 
IIU  Launch Systra, Drc 1464, Martin Coapany, AD4S6168 

An econuanal Titan III launching systea can be pro- 
vided at PHR using auxiliary floating drydock-big (AFDB) 
ciuisrr drydock sections as a launch platfora. This aobilr 
drydock launch systra (MOLS) will br localrd otlshorr Iroa 
PI Argurllo. 

Thr F1DLS consists ol a aobilr launch taiility on two 
drydock srctions, an assrably facility on thrrr drydock 
srctions, prraanrnt ground facilitirs, and support vrssrls. 

This MIHS. with a smglr launch faciluy and launch 
site is capablr of at Irast 10 launchrs prr yrar, thr saar 
as a singlr land-basrd pad, using onpad assrably trchmqurs 
Thr launch rate can be easily incrrasrd by thr addition of 
launch facilitirs. 

Mobilr Drydock Launch Facilitirs Study - Voluar 111 - 
Floating Tracking and Coaaumcat ion Station, Drc 1464, 
Mgrtil Coapany, AD4S6J64 

This study was prrforard for two aajor purposrs, to 
drtrrainr thr frasibility of laplrarnt nig and oprrating 
floating tracking and coaaumcat ions stations (KTCS) built 
on aodifird AFDB cruisrr drydock srctions, and to rvaluatr 
thr potential nerd, utility, and advantage of these sta- 
tions. 

The KITS is a suitable typr of transporlablr tracking 
station. Major advantages are lower acquisition and opera- 
tion costs, as well as greatly siaplified site planning and 
relocation. 

The FTCS characteristics are coapatible with the 
static, dynaaic, environaental, and space accoaaodation 
requireaents of an integrated tracking and coaaumcat ion 

station. 
The baseline systea is siailar in concept to Ihr ad- 

vancr rangr instruarntation ship (AR1S) stations. Thr aodrl 
was optiaizrd and defined to show feasibility and suitabil- 
ity for the application. Alternative aodels were also 
exaained to detensine what flexibility could br athirvrd in 
an fTCS. 

Mobilr Drydock Launch Facilitirs Study - Voiiusr IV - Drydock 
Modifications for Spacr Mission Support, Including Modrl 
Studirs, Jan 146S, Martin Coapany, AD4.S6)70 

Thr aaxiaua loads laposrd on thr flight vrhiclrs, 
towrrs, and drydocks by wind, towing, lowrnng, and launch 
rrquirr; (1) no aajor aodification to thr drydock structure 
for Titan III, (2) no appreciable structural aodilications 
to the Titan III vehicle, (J) soae aodilicalion ol the 
drydocks and ljuncher uabilical tower (L-UT) for Saturn V 
(only about 200 tons of steel), and (4) support for Saturn V 
between the third stage and uabilical tower only while 
lowing. 

Neither the Saturn V nor Titan 111 receive dasuging 
loads while ballasting down onto the underwater launch 
foundation. Model tests and theory indicalr that thr lligbt 
vrhiclrs aay be subaerged in 12-to IS-ft waves without being 
structurally daaaged; however, the practical seaaanship 
probleas associated with the lowering procedure will aost 
probably govern the wave heights to be allowed. 

NBY-.12267 
Dynaaic Tests of Model Steel Structures, Report No. 65-12, 
Nov 196S, Massachusetts Institute of Technology, W. L. 
Stewart, P. E. Rowe, P. J. Pahl, AD62B06J 

The objective of this research project is the develop- 
aent of aodeling techniques for steel structures and an 
investigation of the effect of strain rate on the resistance 
function of structural eleaents. The work proceeded in four 
phases. A dynaaic loading aachine was developed, dynaaic 
aaterial properties were deterained in a series of tensile 
tests, 16 static and dynaaic tests were perforaed on siaply 
supported beaas loaded at the third points, and a series of 
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it itdtu aad >lyiiJiiu irsi ■ wrrr ^rrtorwü on lixrtl i-nJr.l 
portal ti.im.s Mil'i«, t .-.t to 4 l.ttii.tl load .it ihr Irvrl ot 
t hi*  ittrdrr. 

Thr ilvniiBii lojJitiit m.utunr ts i ii'.il-ii' ol risr t iMrtt ot 
\ ms or aoir ant) ni.iximuin UM^IS ot J.OOO I [■ It ian dlso ht* 

UKnt dk J  fttatlC   lo4>1iit)t «dihinr. 
CirntTAUy, it is CMirludrd that «odrl xtiutirs ol »tcrl 

ktruituirs provulr .tn rx^fltrnt rxpn nwitt «I tool. Very 
srii&itivr tests toi the invest ig«! ion ol strain i.itt rttnts 
have hefii developed. Thr nevettary «ppxratui ami lerhniquei 
havr hrrn i rt inr<1 aiut initial dlfficulliea r I minatrd so 
that .1 1.11 Kr nuMhn o| jtUtit tonal trsts on Btdfll with a 
vanrty ot grotaetru ^ out i|t"tal ions aiul «atnial pro^trtln 
CMlld t>r pn toiiiril rapi<lly MI.I rr I lahly Thrsr trst s m tthl 
slum t uant ly rxtrnd our uiuln staiulmtt ot ihr tlviiaau hrhav- 
lor  ol   strrl   struitmrs 

NBY- ISM 
Si hf.lu 1 i iiK Ma Hit rn.nu r A^ t ivit ir» ot Puhl n Works Ti cnlr rs 
With thr Aut ol Auton.it u" Data Processing Equipmctit . Jan 
l'it.>, Stanton! Rrsranh Instilutr. J Brrnnrr. H. lanwtt, 

H     Hrrnhahlirr,   P.   BullrrlielJ,   N.   Sohrl,  AM5t233 
In thr t oursr ot thr st utly it was ilrtriMinnl t hat t hr 

■rthotls ot sihrdulinn K''IH'' ■'' I ^ used at a larftr puhlu works 
rrntn involvr such i\>apl u atrd t oust raint s and I urrrnt lv 
yirld sihrdutrs ot such rllicinuy that a tutl study, not to 
sprak ot a naricina 1 mprovrMt*nt o| sui h procrdurrs, would 
not hr IrasibIr undrr t he present I mitrd iont rait. In- 
slrad, thr point ot view was • akrn that m.n^ni.il inprovr- 
■ents t>iij;tit be attautablr by alternalion ol quriinift disci- 
plinrs, or a Itrrnat ivrly, in thr incorporation ol nrw idras 
in thr procrdure lor choosiii)t »obs lo work on m a shop, 
t roM thr list ol )obs that presrnt thrnsrlvrs rvrry Flonday 
moiiMiiK. and m thr partial autonation ol intornation nerded 
tor schrduling. A rrcoMwndat ion was also drvrloprd lor 
rttrctuift thr usr ol «achinc scheduling systrns tor planning 
«anpown   rrquireaents  at   nrw activitirs. 

NBY-»2271 
Calculation ot  Static and Dynastie Krsponsr ot Circular 
Arches, Aug IMS« University ol Virginia, K. T  Fppink, 
AIM74271 

Thr purpose ot this investigal ion is to prrtorm thro- 
rrt tea 1 calculat ions o| thr behavior ol two-hmgrd c i rcular 
archrs drltrcling in thnr own planr and suh)rctrd lo loads 
distrihutrd unitornly over a portion ol the arch and applied 
both statically ant dynamically. The objective is to pro* 
vide analytical support for expnimental results oblauied 
11 on st met uraI steel arches trslrd in the atomic blast 
simulator ot the l>.S. Naval Civil Engineering Laboratories 

NBY-32272 
Observations on Two Flanagenenl Aids and a Cost Model lor 
Drlrrrrd Maintrnancr, Part I, Trchmcal Rrporl, Part 11, 
Summary Rrporl , PRC R-b4<), Oct IQ6S, Planning Rrsrarch 
Corporation, AD472*»42l. 

This rrporl describes a study directed toward examining 
some ol thr critical aspects of managing public works main- 
tenance at Naval shore activities. Two major tasks are 
included within the scope ol the study. 

The first task is comprised of two separate sublasks. 
One subtask shows thai inslallation ol engineered pertor- 
■ance standards has increased productivity ot mainlenaiicr 
personnel between .*S and 40%. Thr other sublask cont irms 
the validity of thr maintenance analys'.s effect ivrnrss 
rating procedure for the evaluation of the performance of 
the individual activities against established criteria and 
the identification of weak areas of managrmrnt control. The 
study findings also show that the weights assigned to thr 
constilurnt rating rlemenls are not reltrclrd in total score 
variance so that comparative evaluations among activities 
based on total scores may not be valid. 

The srcond task develops a methodology to determine the 
total annual cost of deferring maintenance. Two major 
sources contributing to this cost are idrntitird.  (I) Those 

lost* attiibutablr lo a shortrned usrtul lifr ot thr facil- 
11\, and (2) those costs allributablr to drei eased et tec- 
i iveness m pritormng thr mission ol Ihr lacilily. Thr 
methodology is exemplilird by application lo thrre specitic 
drteired maintenance actions assnilated with roads, housing, 
and watettiont operational facilities. 

Other related findings are discussed in the report and 
specific rnoswendations are made tor improvements. 

NBY- 12273 
Research and Hevelopment Study lor IVrp Ocran Rraclor Place- 
ment, May l**t>S, Bechtel Corporation, AD^bbb'ib 

This study pirsrnts a survey ot the various means by 
which an object weighing over a hundred tons can be lowered 
to the ocran floor (2Ü,000 It), momlorrd, and retrieved. 
Two basic sysiens. their major suhsyslems, and alternate 
modes ot operation are discussed, analyzed, and evaluated. 
Thr all-surlacr syslrm atcomplishrs Ihr required tasks trom 
the »urlace ol the sea. The vehiclr-assistrd syslrm ut i- 
li.es subsirrstblr work vehicles The approximate costs ol 
these two systems are compared and a composite system is 
ietommeuded which is considered the best Iron the stand- 
points ot llexibility and practicality. 

The appendixes include studies on nuclear considers- 
tions, a discussion of long lines including rods, pipes, 
ropes, and chains, A paiamrtric study ol deep diving vehi- 
cles, and an analysis ol the variation in sea water density 
and load volumes as applied in this study. 

NBY-*2274 
Study ol Hrat Iranstn and Koulmg ot Heat Tr^vder Surfaces 
in the Deep Ocean, Nov WbS, C. F. Braun and Company, 

ADb2bl8* 
The aim ol this study is lo furnish enough infonMtion 

to adequately design natural convection heal rejection 
surfaces in mrduui lo deep ocean enviroiments OOO to 20,000 
ft). We developed inlormalion on heat transler, biological 
touling, and coirosion under the given conditions. 

Several corrosion and marine touling tests on healed 
mrt.tl surfaces were performed in the ocean. These experi- 
ments consisted of a 120-day shallow oce«n lest and two 
S-day deeper ocean tests at depths of 300 and -«.SOO ft in 
southern Calitonna waters. Four cylindrical rlemenls, each 
containing thirr dittrrrnl mrtals electrically isolated Irom 
one another, comprised the lest unit. 

Test results revealed that marine fouling did not occur 
on heated metal surfaces above 100F. Corrosion scaie forma- 
tion was not greatly affected by temperature over the range 
100 to 140F. However, corrosion scale lowered overall heal 
transfer coefficients of some ot the metal elements. 

A conceptual design study was conducted for an undersea 
conveclor section ot a S00-kW (F.) fuel cell. We constructed 
a prototype unit and tested it lor Sk hr in Port Hueneme 
Harbor. Fxpensvntal data contimed the laboratory lest 
data and the design approach. 

The design criteria developed Irom this investigation 
are presented in a single chapter. We included step-by-slep 
procedures for designing an undersea tinned heat rejection 
surface and for estimating the flow and penetration of a 
turbulent plume above an underwater heat source. 

NBY-12275 
The Development,  Kahncation,  and Evaluation of  a Device for 
the   Measurement    of   Thermal   Properties   of   Soil,   Jan   l^bb, 
Virginia    Polytechnic    Institute,    S.    T.    Hsu,    H.    S.    Kao, 
A1HO2080 

StatemriA of the problem—11) to design, develop, 
fabricate and evaluate a probe device embodying the line 
heal source concept for the in-situ measurement of the 
thermal conductivities ot soils. U) To develop and evalu- 
ate the technique, using thr probr device, for measuring the 
thermal conductivitirs ot soils in-situ. (3) To design, 
develop, fabricate, and evaluate a heated disk device based 
upon the contact principle tor the in-situ determination of 
thr thrrmal ditfusivitirs of soils, C4) To develop and 
evaluate the technique, using the heated disk, for measuring 
the thermal dilfusivitles ot soils tn^situ. 
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Dcvtcr loi the N**turni«nt u( Thrratl Propvrtie« ol Soil, 
Opmtion <nd IUiiit«i«ncc N«nu«l, Jtn 1466, Vir|init Poly- 
terhBlc  Intlitulr,  S. T.   H»u 

A prob* d*vic* ««■ drti(nrd and (abrtcatrd rtpfritlly 
for the in-titu dcteniinatian al thf IhertHl raaductivily of 
toil» The coaplrle ivitra rontittt of * battvry, • probe 
*Dd tool box and an inttruaent boa. The report contatna 
opetatint and aamtenance tnitruaenta, There are dia|raaia 
and tlluatrationa. 

NBY-32274 
Attachaentt and Connectiona to Buried Structure*, Oct 146S, 
Univeraity of Ulinoi*. Oept. of Civil Enginecnni, J, D 
HaUtwanger, C. C. Tung, G. C. Feng, W. C. Srhnobnch, 
AM 7*42 7 

In the paat eatenaive theoretical and eapenaental 
atudiea have been aade of the prcbleaa aaaociated with the 
atructural deaign of laolated atrurturea or eleaentt thereof 
to reiiat the forrea and aotiona iiyartcd to the« in an 
underground environaent by the effecta of nuclear eaplo- 
aioaa. However, there has been rather little attention 
givea to the deaign of connectiona between auch buried 
»tructurea and attachaenta to the«. It la obvioua that aoat 
buried atructurea cannot perfona fully the (mctiona for 
which they «ere intended unleaa they are connected phyai- 
cally by wana of pipe», conduita, ahafta, etc. to other 
tupporting underground and/or aboveground facilitiea. The 
atudiea reported herein are directed toward the probleai» 
aaaociated with the deaign of connectiona between buried 
atructurea and attachaenta to the«. 

NBY-32211 
Procedurea for Evaluating Rheological Propertiea of Atphalta 
Pertinent to an Inveatigation of the Viacoua and Elaatic 
Propertiea of Bituainoua Paveaenta, Project 3B4, Nay ItbS, 
Teaaa A and H Univeraity, R.  N. Trader, AD66626S 

Eight procedurea that are at preaent available for 
•eaaunng the flow propertiea of aaphalta at low tenpera- 
turea are deacribed briefly. 

Elaaticity Theory Applied to Fleaible Paveaent Deaign, 
Project 189, 146S, Tenaa A and H Univeraity, F. H. Scnvner, 
AM66264 

If granular Mtenala do not poaaeaa a aodulua of 
elaaticity in the aenae that the tera la uaed in theory, 
then the theory of elaatic layered »yateaa doe* not apply to 
flexible paveaenta. It appear» to ua, therefore, that new 
reaetrch in thi* field *hould trrk to (1) develop a deforaa- 
tion law for granular B*terl*U aiailar to Hookea Law for 
aetala. (2) Froa the deforaation law develop a theory of 
atre** diatribution for flexible paveaent* aiailar to the 
theory of elaatic layered ayateaa. (3) Deteraine the accu- 
racy of the new theory by full-acale field teata. 

Suggeationa for Phaae II of Reaearch on the Elaatic Proper- 
tiea of Aaphaltic Concrete, B. H. Gallaway, and Elaatic 
Propcrtita of Aaphaltic Concrete, R. A. Jiaenei, Project 
319, 196S, Tenaa A and N Univeraity, (Two papera bound in 
one report) AD466266 

An ever increaaing aaount of d*ta la accuaulating to 
caat a ahadow on the idea that aoil and aaphalt aggregate 
ayateaa act only in an elaatic Banner. In order to approach 
the preaent reaearch in an honeat faahion with the hope that 
at leaat a part of the true nature of auch aaterlala aay be 
revealed, at leaat two avenue» of reaearch ahould be conaid- 
ered. The purpoae of the** teata would be to aeaaure the 
effecta of a llaited nuaber of variable* on the valuea of 
the different K-S in the proposed equation» 

The coaacnta and »tateaent» preacntcd herein are con- 
cerned with factor* that Influence the defonutlon charac- 
teriatic* of aaphaltic concrete paveaent aurfacinga. Of 
particular concern arc the aodulua of elaaticity, E, and 
Poiaaona ratio, M 

NBY-32282 
Theoretical  Study of an Arctic Environaent Siaulator,  Report 
no.    3039,   Aug   196S,   Aerojet   General   Cotporjtion,   AlXi72lB6 

Thia report containa the reault» of a theoretical 
inveatigation to deteraine the teaaibility ol »laulating the 
Arctic Ocean environaent   in a   laboratory. 

Rangea of individual par&aeter» for the aiaotphere and 
hydroiphere have been eatabliahed For aoat ol thr»r paraa- 
etera, the inforaalion i» preaented only m aiaplr graphu 
or tabular fora. For aolar and terieatnal radiation, 
however,   recourse i» aade to analytual rapresaion» aa well. 

Scaled siaulation was considered lirst froa an all- 
concluaive point of view and then narrowed to a aanageable 
doaain - that portion of the total Arctic region which is 
cloae to the interface between the ttaospherr and the hydro- 
sphere . 

It is concluded that aany sialrd sismlaltons are ioa- 
pletely feaaible. Conaideration ut the aeans ol achieving 
auch aiaulation indivatea that the required laboratory 
facility alao  is practicable 

NBV-322B6 
Continued Study in Developaent of Basis lor Allocating 
Haintenance Resources, Feb 196*, Battelle Heaorial Insti- 
tute, AD461112 

Thia report containa the result» of work perloraed 
under Contract no. NBY-322S6 in continuing the work initi- 
ated under Contract no. NBY-322V Preaentrd are regreaaion 
equation* derived froa relating hialorual iFYl9b31 data on 
aamtenance resource expenditure» (nanpower and fund») to 
aeaaurea of inventory of daaa 11 real property and person- 
nel loauing with due conaiderat ion given to the effecta of 
geographic, cliaatic, econoau, contracting practices, 
aanageaent, functional and other lactors The principal 
reaulta given are baaed upon consideration ol 144 public 
worka departaents and officea within the continental liaita 
ol the United Statea. Alao preaented are specific equations 
and workaheela recoaaended for use as a aanageaent tool in 
allocating aamtenance  reaources. 

Continued Study in Developaent of Beats for Allocating 
Maintenance Reaourcea (Public Works Personnel), Feb l9bS, 
Battelle Neaonal  Inatitute 

Thia repoit containa the results of a portion of the 
work perforaed under Contract no. NBY-322t6 in continuing 
the work initiated under Contract no. NBY-322S7. Presented 
are regreaaion equationa derived Iroa relating historical 
(FY1963) data on public worka aamtenance resource uli Illa- 
tion (aanpower) to ae**urew ol inventory of claaa 11 real 
property and peraonnel loading with due consideration given 
to the effecta of geographic, cliaatic. econoaic, contract- 
ing practicea, aanageaent, functional and other lactora. 
The principal reaulta given are baaed upon consideration ol 
144 public worka departaents and olticea within the conti- 
nental liaita of the United States. Alao preaented are 
apecific equationa and workaheets recoaaended for use as a 
aanageaent  tool  in allocating personnel  reaourcea. 

NBY-32287 
Packaged, Self-Contained,  Fire Suppression Systea for Use in 
Reaote   Areaa  Where   a   Nortul   Water  Supply   Is Hot   Available 
for    Structural    Fire    Fighting,    Factor    Mutual    Report    No 
15974, nay 1965, Factory Mutual Research Corp., J.  B.   Saith, 
E.   W.   Couaina,   J.    S.    SUcer,   H.   J.   Hiller,   R.   L.   Pote, 
AD466694 

Five packaged, aelf-contamed fire suppression systeas 
were devised after a coaprehenaive review of pertinent 
aatenal. Eighty-one referencea are attached. The two aoat 
proaiaing concepta, a* recoaaended by FHRC and approved by 
the Nrvy, are a aulti-cycle, total flooding ayatea using 
bcoaotnf luoroaethane and an autoaated apnnkler ayatea 
uaing water. 
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I Sr<ri h   i'jiri JI lunit   tu   Lot 4t(*   and  Kci ovei    A   SubwrnMr   \v:\ 
Unit    Drkignatrd    STU     l-l,      (NAt>SH-:l I),     MM     Nr-,     North 
Attrru an   Avial ton,    Inv    ,   ColuabuK   Divi» ion,   C.   H    Ho la,   w 
Chrtitunirn,   MM tM4()6L 

Thm li-ttrr import dfm r ihcs »f I hod» Ui.il wir drv isrd 
tor ihtp iranh opprAtionn drkignrd to tocalr and rrcovrr a 
«ubwrtiblr tmt unit dougr.jtrd SH t-1, i^Untrd tn a 
drrp      I fan   rnvi ruiwrnt Although   «ost    ot    thr   f upci irni c ^ 
drsinbrd wrrt* ,ii .->«)< 1 t shrd by wi ir swrrp jml gMppl ing 
tnhiu^ur», thr pr nu iplrs ml thr art hods arr ot grnrra 1 
appl ii at ion Prrt tnnit intonut ion rrgardmg oirinographu 
rnvi tonarnt , .in I thr in omu iitancr «nd pos it toning art hods 
usrd will hr providrd hv Ihr U.S. Nava 1 Civil Knginrr r ing 
Ljboi«tury. 

A Study to Drtrrainr thr l>fH laua Irrthdiit* Koaa Costing toi 
Protntmg hr and Sno«« Surfaces, üoodyrar Krport no. CEKA 
''''.  Jul   l^t--.   Ooodyear   Arrospair Corp   ,   AD^b^^.tS 

Thr rtlort pntorard undn Contract NBY-l^JSl disclosed 
two prohlra arrjs. Thrsr arras wrrr t rat t icabi 1 ity and wind 
rrsistancr. Cont ract NBY-bJ Ibl, covered by this t ma 1 
report, dral t with these two arras as wel I as with the 
equally laportant probleas ot 11 anspor t at ion, storage, loaa 
generation, application, and »aintenance associated with the 
task ot providing a protect ive toaa cover tor icr and snow 
surfaces. 

Thr mvrst igation ot protective covers resulted in two 
tinal concepts which provide adequate resistance to traffic 
and wind and are worthy ot full-scale drvelopaent The two 
concepts are the regenerating loaa-granule/snow cover tech- 
nique, utilizing a frozen amture ot granules and snow, and 
the npid-airstnp blanket technique, ut i 1 izing a layer ot 
insulating granules covered by a flexible fiberglass laai- 
nate cover. 

Standard procedures tor polar ope rat ions aay be fol- 
lowed. Nost equipaent requited tor preparing and aaintain* 
ing these protect ive covers is that nonu 1 ly used on polar 
runways. No aajor probleas wnc tound in the areas ot 
transportation, storage, generation and appliiation ot the 
protective   foaa. 

nr-uua 
Research   Study    to   Develop   Workload    Indicators    tor   Bureau 
Field    Divisions,    Oct      I'US.     Manageaenl     Technology     Inc., 
MTOMMi 

Results to date have been gratitying in their quality 
and utility. This project to develop a systea ot workload 
indicators is aanagewnt research, exploring an area of 
technology which has not been chartered prior to this cur- 
rent effort. The very nature of research carries no guaran- 
tee of positive or agreeable conclusions. In view ot this, 
the present study has been conducted in cooperation with the 
Operations Research Division of the Navy Civil Engineering 
Laboratory. Proaising results are suMsanzed in Exhibit 
ll-A. Suaaaiv ot results - quality >' ent i»at ing equations, 
which categorizes the results within each of the assigned 
■anageaent prograas as either good or fair. Unlike the 
earl ler findings reported in the two prel lamary drat t 
reports, no poor results reaain to be sh.iwu This testifies 
to the reality ot the workload indicator concept, the sound- 
ness of the research approach undertaken, acd the continued 
effort to laprove all of the results above the threshold ot 
fair. 

Engineering Laboratory, Port Hueneae Construction probleas 
and test results are described. The arthod ot exMining 
seaas ajgnetio* ly for leaks during construction is de- 
sciibed in detail. Results ot an aabient conducted noise 
survey on lertain power conductors are given. The isolation 
rt tret iveness ot a power line transtoraer was aeasured and 
results given Methods ot preparing pipe penetrations are 
described. Probleas in construction which effected shielded 
rltretiveness are discussed. A proposed laproved seaa 
design is prrsented. 

NBY-b.MbS 
rrchnical   Manual   tor  Aqua-Chea  Spray-Fila Vapor Coapression 
Evaporator,   1466,  Aqua-Che«,   Inc. 

This aanual is turmshed to provide guidance on opera- 
tion and general aatntenance of the Aqua-Chea Spray til« 
vapor  coapression distilling plant. 

A background of information relating design and pnnci* 
pies ot operation is also provided so that the operating 
personnel can arare eas:ly becoav acquainted with the dis- 
till ing  process. 

Thr sunual should be placed in the hands of peraonnel 
responsible tor the operation and aaintenance ot the dis- 
tilling  plant. 

NBY-b^lb? 
Eire Tests of Twu Reaote Area Fire Suppreasion Systea Con- 
cepts. FHRC No 1S974.1, Nov l<)bS. Factory Mutual Research 
Corp.,  AD47S341 

Two packaged, self-contained tire suppression systeas 
were tire tested to deteraine which would best aeet the 
reaote area tire protection needs. Results of 31 tests 
indicate that the aulti-cyclr, total flooding systea using 
broaot r 11 luoroaethane is superior to the autoaated sprinkler 
systea using water. 

NBY-b-Mb«» 
Study ot an Autoaatic Control Systea tor a F.ultistage Evap- 
orator With Varying Heat Input Rate tor Desalination ot 
Seawater, Jun 146S, Jacobs Engineering Co., J. Houseaan. J. 
R    Canter,  J    Doshi,  AD4b40ft-(i 

A study of an autoaatic control systea for a aultiatage 
flash evapoiator operating with a varying heat input rate 
has been earned out. The seat-portable evaporator will 
utilize waste heat trou a diesel engine to produce potable 
water  froa seawater. 

An analysts of the problea indicated that the best way 
to coapensate for the varying heat input rate is to vary th. 
seawater teed rate to aaintain a constant brine teaperature 
at   the  heater  outlet- 

A study ot various types of control systeas was aade to 
deteraine the types ot controls that will fulfi'l the re- 
quireaents. Particular consideration was given to self- 
actuated  devices. 

NBY-bJ174 
Test of Existing Open and Closed Type Guy Insulators and a 
Feasibilily Study of laproved Designs for High Strength 
Aluaoweld Cables,  Feb  Wbb,  General Electric Coapany 

Results of testing strings of open and closed type 
fail-safe guy insulators show a linear relationship between 
peak-wet flashover rating and nuaber of units in a string. 
The effect ot grading rings and spacing of insulator units 
is desMnstrated. 

NBY-b2l64 
Evaluation of Practical Methods tor the Construction ot F.H1 
Shielded Enclosures, Dec t9bS, Gemstron, Inc., J. C. 
Shifaan,  AD478473 

The report presents infonsation concerning the con- 
struction and test of a large continuously-soldered-seaa 
shielded rooa. The design of this shielded rooa utilised 
criteria developed under BUIXKKS Contract NBY-322JÜ, aodi- 
fied by subsequent experience gained in the construction and 
test   of   a   saull   prototype    rooa   at    the    U.S.    Naval   Civil 

NBY-b2l7b 
Test of Charcoal-Filled Gas Filter for Fire Retardancy, FHRC 
No. Ib28b, Feb 19b6. Factory Mutual Research Corporation, R. 
M.   Newaa n 

A governaent-fu •shrd charcoal-filled gas filter was 
aubaitted to the Fact. Mutual Research Corporation for a 
fire   retardancy   test. .e   test   consisted   of   exposing   the 
filter to flaaes froa two gas burners. The filter and 
burners   were   installed   in  a   sheet  aetal   duct   and air,   «t  a 
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vvlucUy ul «pproxlMtvly -00 I pa, wax blown y**\ thr 
burnvn «mt through thr t iltrr Viiu«t ob«riv«t tin« wnr 
Mtlr both upitiff«!» «nd >t«)wiiiit i mw ol thr liltrr, I lur t«» 
■«■plrt wnr taken antl «tulv/i-.t. «ml »woKr tlrntillr« wrrr 
.Irtridimrtl Th» tnl vat comlui'trtl loi a total l imr ot 
1*1/1 »in. with burnar« on lor thf Mint 1 mm. Thr liltn 
hurnrd vtgorouily ami charcoal waa ilrat royrd. Flur ga» 
analyala indicatrd appro«tuatrly 10% taibon «onnKtdr by 
voUuar, aiafttau«. Saohr obai lirat ton wa« «odrratr to drnar 
ovn   thr grratrr portion ot  thr trat. 

NHY-b^Wr 
Survry  ol   Foanglaa   tnaulatrd  Hurird  Hot   ftprlmr«,   Phaai*   I, 
M   1'^s.  Hano Corp..  K    I..   Drakina,  M)^;-*'»'»H 

Thla rrport loapnara phaar t ol a thrrr phaar viHaprr- 
hmaivr aurvry which \* to drtnainr ihr auit ability ol 
loaaglaa lor poaaiblr Navy uar in undrrgrouml hnt diatiibu- 
t ion ayatnaa. A liat ol mat al lat tona containing loaaglaa 
tnaulatrd hot piprlinra hurird dlrrctly in thr ground wa« 
coaptlrd by contacting likrly loaaglaa uana. Intoiaat mit 
relating to aoll coiroaivrnraa, ground watrr conditiona, and 
aaintrnancr problraa on thr raiating inalallatlona i« pir- 
arntrd. 

Inloraiation rrportrd by ownrm and rnguirrra indicatra 
that aaintrnancr problraa had occunrd in '» »X ot matalla- 
tiona aorr than S yr old, and in IS\ ot matallatlona Iran 
than *> yr old. Howrvrr, aoiar ot tboar aamtrnaitir problraa 
did not aaprar to br ctmnrctrd with inaulatlon tailurr 
Carelul worluaanahlp in thr loaaglaa coatmg ta conaidn^d to 
br rxtrrarly laportant tor i auccraatul matal lat ion, par- 
ticularly in «oiat niviionarnta. No tailurra wrrr mport«d 
in well dralnrd aoll. Drtallrd invrat tgatlona ot crrt«in 
toaüglaa matallationa will br awdr during phaara 11 and ill 
ut   thla au.vry. 

Survry ot Koaaglaaa Inaulatrd Hurird Hot t'iprltnra, 'rhaar 
11,  Srp  t<)6S,  Harro Coip.,  K    L.  Drakln»,  APA7%027 

Phaar 11 conalatrd o| aitr viaita to aia InKtallationa 
arlrclrd t roa ihr phaar 1 rrport and tioa a arparatr Hal 
prrparrd by thr Navy. Inlonaation rrlating to thr matalla* 
tlon, oprratlon, and aaintrnancr ol thr aix tiurtrd hot 
ptprl Inra la pirarntrd In thla rrport Four ot thr pipr- 
Unra wrrr inatallrd in wrt aoll and thttr ot thrar had bad 
rxtrnaivr «Mlntrnancr problraa rrlating In aHiiaturr prnrtra- 
tion. K Bk>ir drtallrd invrat tgat Ion ol thirr ot tbcar will 
br «adr during phaar  111  ol   thla  aurvry. 

Survey ot Foanglaaa Inaulatrd Ruited Hot Plprllnr, rhaar 
Ul. Nov  Mlj Hano Corp.,  K    L.  Drakma,  AHM/MWH 

Phaar III cunaiated ol aurveya and excavationa at th'-'r 
altea ae'ected troa phaar It. Thr invrat i gat lona uu luded 
maprctlon of piprlinra and loaaglaa along with aoil corto- 
alon trat a. 

Thr plpelinea arlrcted tor invrat igat ion were I lo A yi 
old and tnatatled In wet *otl. Two ot the pipelinra wnr 
hoi watrr ayatraa (approx. 200f) and the third onr waa a 
atraia ayatea. One hot watrr avatra had brrn aucceaalul, and 
the othrr had extrnalve pipe conoaion problriaa. Thr atraa 
ayatra had rxhlbltrd high hrat loaa and had tuat brrn re- 
placed with a conduit  ayatea. 

NHY-b.'.'OI 
Foundation Invratigation loi Proponed Nuclrai Hlaat Shock 
Siaulatot Facility, Poll Huenrar, California, tot thr U.S. 
Naval Civil Fngmrrimg Laboratory, .htly 1'»M., K. T. 
Ftankian and Aaaociatra 

Thla irport prr cnta thr iraulta ol out mvritl igat ton 
ot thr attr ol 1 he pi opoard MC lrat blaut ahoi k Maulal ot 
huatrd on thr baar ot the Naval Civil Engmrrnng Laboia- 
totv at Poit Murnrar Thr purpoar o| thr invrat igat ion va» 
to drtrramr thr natuir ot tbr Riibanitacr aoila and to 
prepare tetomaiendat tona pertinent to thr draign of thr 
foundation   loi   tbr  aiaulatot 

A   lUacuaaton   ol    Ihr   Nrlal tonalup   Hrtwrrn  Ktpitparnt   CltatAi 
tenattca  and  Shock  Teat   Nethods,   HHP  IKiKn-t/i.  Aug  1HI, 
Ihr    Kalph   n.    Paiaona    Coapany,    H     H     Sallrll.   K.    C.    Yang 

Feat mg arthtida tuitentty raployrd to vnily thr abil- 
ity ol I'luni'mrnl houaed in piotrittvr »tiinluiea to autvivr 
t hr at i ong ahot kii grnet a ted by nut leai rxploa ton« mvolvr 
aRBiiaption« not only ia to thr nature (I thr rnvitonairnt but 
alao rrgudmg thr dynaau t bara* lei mt ü « n| thr r(|utparnt 
Unlraa, in rath apeclltt caar, thr a««uiapttona i an br juati- 
lird by a tittlcal rvaluation ol thr dynaati pbnioarna, Ihr* 
validity t| thr trat a« a titterion ol aurvtval traam« open 
to arrloi« ^ueatton. The nerd toi aany o| thr aRMunpiioit» 
would br Iraa iiiltial it a tr:«t aaditnr wnr avatlablr 
whlih w i \ apablr -M rrpioduttng all pataairtri« ol thr 
rnvtioiUMMit aa accuratrly a« thry can br predicted to onui, 
that ia, il thr liaitationa on «taulatton tapoxrd by tbr 
teat  aachmr   itarll   wnr ainiwtaed. 

In thia report, the aaaiuaption« laplutt in nany ot the 
nn rrnt tratmg artboda aa applird to »rvnal «pritlii 
i lanaea    ol     hardware    air    irvirwrd    iiual ilat tvrIv II     ta 
com ludrd that, in aany lapottant caara, Ihr v hatat in tat u a 
ot th* rmupwriit air aiuh that trala on ratal tug aaihtitr» 
fail to draHMtatialr am vivabi 11 ty with thr draunl conli* 
denee. 

CR-6VÜ01 
Study ol Ground Notlona lot Sianlation by Shock Teat mg 
Machine, 1.. S, .latobarn, J. Kaiago/ian, J. A. Ma It ban, loa 
Angrlra, Calil., Agbabian-Jai obarn Absociatra, Nov I'M-'.. 
Contiacl  NHY-bJI^H,  AlHi^H/bS 

Thia atudy wa» pei toi»rd in order to obtain cntn ia 
tor the draign of a trat mg aachmr that wi 11 »laulatr 
ground ahock. Appruxiaatr aethoda wnr turd m drlming thr 
«otions rncounteird during ground ahock tn repirarntalivr 
»oil prolilea, and the ettrct of vattoua «tructurr» mtri- 
poaed between the trrr-lirld and equiiaarnt waa ratiaatrd 
Shock apectra were then obtained lot typical rquiparnt 
lucaled in vanou« typea ol »tiucturra placed m the aaauard 
■o 11 cond111ona. In thia aanner, a i angr ot vaIuea waa 
obtained that deluted approximately thr »hock input and thr 
ahock rraponae of ei|uiparnt , wlu.li, it it beltrvrd, bound« 
the ahock conditiona tor «pecitied rnviioniient a given m thr 
work atateaent. 
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t\tntlim I ion    liuprt I.M »,    CMMM    '«»k     « »1M   ,    Nol>*-it    h 
NKUlUn.  IV.   l»»hS,  io«U*»t   NH> ^.M'.',  AlV;'N^*» 

ttUR       IR      llu       Iliul      lf|»oU      »»t        MI     tt|tf I At tOI\ft      tfRfAI.I) 
h\\iM    tnuWil Akfn   to   wir   A   t A*k-«it«)vl u    «p)t|iMth   to   Mt«l) 
1 Mh     lllWll«     lOI      Hi.'     h.ii.   »n     Ol      \>I>U     jiiwl    IVt |lR    |WM HtMUtt'l 
ntaltiHii,    M'qMtird   toi   the   (iti|«(>. t wit  ot   S ^ . I   ilMVt  .-i »t- 
ItttwM'itt   MMlfUCiiiHI  pitMi'M» 

M-ittutK   crlltVll    !■■ ♦  . ,1    oh    4*lliVI   MHI    tu   fl...'   |t\ 
< OMKI i tit I tiMi   tvpr    «it*    )MrNiMUr.l    «• 11 h   Hti|>).ot I \ <l|t   XM tunritt .t 
\ ton 

Irvftr.t iM^VtlM hotn« |. . ill.MI.in,I tlotlAt* Mtril ll 
r1'».. «i«* iMfftrnliM lot tine i» n\\ N«v«l thutintN IUMH 

iMftVltM   houi H   Ait'   pimrMtrtl   I»M   tht'   lUh  NAVA1   Dtttrld 

t K M iH>» 
tAUK AiiAlvt t< Hftho.U AppUi>d to l(ifftR| t i ttrt IA lot 
CMMlfHtltM tM^VttOrti A^^rnJt^. CiMM TAII». tAltl , 
Kohfit   H    HitlplUn,  IV*   »^%,   CMIMCI NBY^UIT^ AOUISM 

TAM    \       Irvrlro   tttii|«rt t wnt   hotn ^   |t»i    tloMAt    »h»tl(   III 
plAtt'    kiip|v,M t Ittft    *Mi t(>M«Pi    I,    J,     I,    4,    N^ 

TAII   P       I iMtt I IIMII ton   hv   «Itvmt.'n  H  Ixi»*"  «'I   CMMttW 
t um  VKM« (^ 

l »ii   G       IMV».   tnnK MNIMrMMll   >UtA 

Q|*iS OiU 
t OHI    RtAlVltMl    A.lttfvtst    Vhttntnh   I'ttltfAtion   ft|    IngtWtWrf 
IVl liM*AII( f   St«n%Ui\U    tit   NAVV   ISiMit    Woilkt,   l1. \.  ;.-|-.t». nl    m,! 
\ tMH^'ltNt I At tOlt     »»I      A     Hft tt0.li'l»*H\ .      TirMMlt At ttMt     SltNMAlX,      I .>H 
MfvkMt    \ilit   ,    riAimittg   s.v. »i.i'   iot^^i«( I^II,    ^K     I'M-, 
Cwitr«el   NHV^.MMt 

CIKU Ml 
tout Kftlut t it>it \.iii.\..i Ihtotifth UtlllMltM o| htntnrf )r<1 
IVi toi»Aitt r St AitttAitlit tit N*vv THM U Wtuk» NAtttt ntAin r, 
tVvrlopMPiit   »it.t   )Vi«oit<it t At ton  ol   A  NrthtHtolo|tv,   Y     Y     HfA«, 
H N Ovi*, 6 N ui tuM.tiK, ion Iftgtln, IAI it t rui\ittit)t 
Ibtmrcfc    toipotAt vott.     iVi      IH)|    CMlm t     NiT*4l(M, 

totit mAioi tAHlm Air II\I Itiilt'il htthtn thr utiulv 
tVo o| th^ lAnlm Air Mrl ltotlolo|t\ AvVflttfMNlll (I) thr 

tMotrdinrH to br turd tit lAKtilAttitu A NftVy^VlAt «out irihu 
t ion Aoiiot lAtrtl kith rnAinrnrtl ^ntoiwAitio KtAiMAitU itndrt 
IVj'ti iMtrot ot IS'tnur * oit irkltu t ion ilt irt t ivon , Aittl (I) thr 
»t^owairnitr.t tUta ioUr\tion piotriluiri to br M^l«ft4 *tm titj 
A» M's Mini AI I At ton Ihr mr» ho.lo IORX .Irvrtopt-.l |Mo>ltiirR nrt 
i#Vift|l - 'In" I", hoth Atiurvr«! MVl^i HM iw)'ImttMtl At i<Mt 
»out» ol   ' VS »ir  »oiimdrirtl 

A   thtid   tAnlt   i»   thr   i AU ul At ton   ot   thr   KTS-AHHO« tAttsI 
t OA!   irdmtton   loi   liv, ii   Vrat    l*»^^  Mtt|  thr   *lri tvr.l wrth 
ot1o)o|tv       ^A»r*l  on  A   )tA«H»lr  ol   "^  ol   thr   lol«\    lOÄ Attivi- 
\ \tn   (inirnth   uttltnttn   fTS,   thr  NAvvtiitlr   ^ ont   trtlit\ttoit 
lot   IIMAI   YrAi    lv,r     IA   M  N «IIIIOH      Vhr  A(M\I\   shnwA  thAt 
t OAI   ir«tit«tionn   Air  Athtrvrtl  hr\ AtiMr  ot   thr   ;iv irAnrtl  |MO 

tfii\tivit\   ol   «Mtittnumr  |MkiKoniirl   in  thr vrAiw   tn»tsliAtclx 
tollokin|i   Ait   RPS   tititt AI IAI ton       HAKCI  .MI  thr   AIIAIVNI»  |ifi 
totMO.I    tot    tltr    lotitth    tAnk    ot    thiN    vtttdv,    thr   NA\Y ituV 
MttMtf     ot    tht»    MUirAur«!    piodiu t t\ it v    »tnirtttlv    hnnn 
A« htrvrtl   At    Atttvt'tm   whrtr   M*S   m   tit 111 >r J    tu   A^IMOXI 

AiAtrlx   ,M\      Ihm,  hovrvn ,   ||  only  two lhti\U  ot   thr polrn 
(  IAI    AAVtllltH 

OKU *Vt- 
NlthK oi lAmlbv hirl trll Town Sv»tMM, *0 June to to 
Kvpt#«hri i^At K r Woll, rt AI . MilvAukrr, Ml . AU'«- 
vhAlnkrtn« iMCt AII*! IVlrnor Stt^iun IVpt . IVt 1^'», tVn- 
(lAtt  M*N ^.M'H.  AIH"n I 

Ihr |tio|rA« w«« tnitiAtr«! hv Roluiting up-tt-xUt«' Inrl 
• «U iiitoi«Atton tioM known NiAimtA* ttitri A *n.l irwrAtth 
«>i iAui#At toiiH thtoii|h ^tirnl tomiAtirR StuitlAilv, mnd thr 
oo. >. tot A tMMtlttMl Aonitr ot rnngv VM Attt tk i|<Atr«!, A 

t|tiriit tomiAi tr - ovn tnt Art oittUi v hAt In tr« WAA A I AO tomnr 
lti.-.t II- Rtitvr\ intoimAtton irtrtvril WAN tut rgi Atril Kith 
rktot iit| knowlr.inr iwm whtth thr RVNtrM nrln t IOIIR wnr 
«M.tr 

Along fctth Inrl trll AIUI hAttrtv irRrAi.h, A Atn.lx «AR 

-< ■ .i. ot t hr pot rnt I«I Iur t R Anil OR ttUnt A AVAI 1 Ah |r toi 
HlAitilh\ |>o*ri üVRtrwR A At irrninn «M thriir AVAIIAMO 

irAitAtttR irmiltr«! tit thr itrtAtlrtt t oitRtiln AI ion ot II ItirU 
«ml > NII^Mll Ihr t hAi At t n iNt u ■ ot thrkr v. .. tAhnUtrtl 
loi   t IIIAI   I oiiRitln At ton 

ttitAl ttirl trll NVRtr« trlrttion WAR «Aitr on thr h«tlR 
ol t oRt r| lot t ivntrRo lltl4(M Nvtti AI titr-ai t Inrl trlU 
wrir Arlrt tr*! A» thr hrit t hour toi All |*o«m IrvvU on 
thtR   >■ .   . An   AltrutAtr   RVAtr«  tif>iit|t dttROtliill  AMMtntiA 
AH    WAR    irt oMh'inlt'tl   hrtAtinr    ot    thr    |tio|rttivr   itAtuir   ol 
h\sliAftnr    rMll        lout    rl Irt t tvrnrRR    AIRO   tlrtrii»ti<ril   Ihr 
«ItOttr    lOI    thr   ill RROi I AtOil   AIMItMIIA   Ait    M'RtrM 

>■'' AU lyilHM AI All pown IrvrlA, IrAtl tAltiu» 
hAttntrR wnr Krlrttrd AR thr hrkt thour lot tiAHRttioitAl 
rnriKV irRrivoiiR t'*v.,i on thru |»AttunlAi »nttAhtlltv lot 
lonn  tn« mtAitilbv   Rrivttr 

at*M tw; 
lVvrlo|MArn|    ot    A   tomlttton   ol   MAintritAittr   KAI ui|   StAlr   Ainl 
SA«|IIIII|   riotrtUnrx   toi   HtitltttnuR   ol   thr NAVAI   Shou   t-i tl 
1 chiAriit ,   t oltmhitR.   Ohio,    HAI trllr   Mmoi t U    IttRt ttotr,   IV» 
;'*^^l  loittiA. t   NhN  klUSi  AlVst^fU 

rimrnlr»!    tit   tht«   irpott    Air   thr   iRnlt»   ol   A   MHIII 

Rttnlv  toitiltiitra hs  HAttrllr HfHuoi IAI   In.'.itutr  tHNM   lot   Ihr 
ttt'Vt-lo)ti»i nl    ot    it iMitlit ton   ol   MAtnt riiAtu r   t At tnn   it Air   AIUI 

sAm\> 1 uiv   \-\ ot r<ttii rn   tot   hnt 1*1 ui|tH   ot   thr NAVA i   whoir  rRt AI« 

I i IIMMI Ihr   Bl tttlv   WAR    irtM trtttr»!   hrtoir    \\      t «Mnplrl ion 
«Utr At thr irqurAt ol HMVH'KS Altrt it WAR lAuttiAUv Agirrtl 
hv thr «AintntAtttr «ItviRion Aiul HAttrllr thAt Ihr nrrn lot 
noi-.tMHit rvtltiAttor WAR Niotr tngrnt thAit A «Atni ntAitt r 
i^tinn RtAlr SrvriAl «ottrlR toi iAttti|t tiitttvitliiAI IMIIUI 

tit||R wrtr hrtnit invrnt i||Atotl hv HNI AI thr tiwr, Ami A 

ttiR« tiNRtott ol thrnr «titlrlR t H tut ltnlo>l Al AO mi ' tidrtl AI r 
t oitRulriAt IOIIR   loi    thr   ilrvrUt|«rnt   ot   A  RA«|<I UU  )Mo«rtltiu' 
tO   AMIVr   At    Atl   AtltVltV    IAtUI| 

tK M* 001 
IVvrlo|t»rnl ol VAtn IViwrAMrt n loi v-i-li • h t om irlr loirR, 
Vo) tt I N \ uttt, K fl Hu>R« An>l I Wi Uon, tUkUiul, 
I'AII! , WootlwAul, t'lvilr, ShriAitl «nil AuROttAtrR, Un l''t'c. 
tontiAtt  NHV^-MHi,  AIH'**! "I 

VhtR irpoit lovriR Ihr towlAMMtl ol A WAtn p^lVMB 
rtn to MrAAtnr thr torltu tritt ol prtiioAht 111 v ot ARphAlt 
I oitt i rtr t t>trA Ihr i rpoi t tttt linlrR , v 1 * Ait rv «InAt ion ol 
)trt«tMhi 111 v AH'A »in tun lOtttrptR, {•) trRttUw ot inv#Bti|« 
t ton ot trt hiuqiifA lot thf lAlltnt hrA<l r->*».■ **, i. i . {\) A 

ilrRt I ipt ion ot thr tilim^ lt«M<l priAN'AMrlrt , i.* A MW«RAI\ 

ol thr trwt irktilt», AIIII O^ A hthl t>^|tt A|*hv tt^itlotl tltntnit 
thr   IttriAtntr   RrAuh 

Clt*M 00.' 
VrRt riotnlnir» tot thr IVtriwutAt ton ol thr lortluirnt ot 
IVimr.tht I ttv ol \--i'iii!i t'oiitirtr loirs, Vol .*. \ H \\\w. 
K Q MitliA« .1 ^tUon, OAkUtnl, lAltt , WOO.IWAUI, ihtlr. 
ShrtAul     AIIII     AAAOI lAtr«,      Uu     NM*.     vonttAi t     Nh\   UltSi 

XoltiRM' II tovriR trRt |»it'trilntrR tot thr »IrtrmtiiAt ion 
ol thr tortluirnt ol pnwoAhi 111 v ol ARpltAll »onttrtr 
t oir» 

CR ^^ 00t 
EMgtMMI Hin   Stttilv    on   t:.'    I • • i«Ml"    •(    H»*At    I loAt«   \U\* 
Aitgrtn   Ait»l  SAit  Oirgo  AtrA^V   l>    H    V;AII*»»IO,  I.    .'WIOI ,  H 
W     Wt Uon,    SAH   HAI tn.>,   Cllll   ,   St irmr   knginrrt tits   ARHO 

»lAtrR,   M   WM*,   lontiAtt   N|l\   UlMi   AIV.IIAM 

A VAitrtv ot tvprR ot hoAt tioAtR, ttAr»! Bl tloAtmg 
pUtlot«R lot omhAikinn oi »tt »rAthAi ki.tn ptmoiturl tutAt 
lAmt»hrR Ati»l othn RDIAII lAitttmn »tAtt, hAVr CIW into tur 
ovrt thr fMtl «I parti *"*! AIAI titAx |vi hoth «itlttAtv AII»! 

tivtliAtt jtnipoHrR IhrRr tloAtR ntilif^»l iMtrnAl« RIH h AR 

I lAihrt , ^Irrl, »«'ittirlr. i'lvwf.'sl. »rtA»t» AII»! »Ullit In 
thru rnviioit»rnt» thf«r Heiti h«vr R.how« »Itttrtrnt ir 
upoitRrR    m    tr(|At»l    lo    lito,     itutt«!    »ORIR   Atitt   «AtntritAntr 

I       IN 



Thr problM poird in thi» rfport n that of drtrntinmii 
which typr or Iff** of flotti »tr rconoairtlly aoit »uittblr 
for the «mt of Lot Angrln anil Long B«arh harbora and foi 
thr port of San Dirfo. 

Ot-M.M« 
Hydra S   Nodel Teata, Rraponar Dur to Wavr Action, D. H 
Garbaccio, San Marino, Calif., Snrncr Eniinrrring Aaao- 
ciatra, Nar t<)6». Contract NBY-62144, AD«>1J44( 

IVtaili «if rrportrd on ihr draign for 1/20 linrar 
acalc aodrl of an appromMtrly 15,000-lb 40-ft-loag Blaailr 
(Hydra) now oprratrd by thr Naval Niaailr Crntrr, Pt. Hugu, 
froa a vrrtically floating poaition on thr oprn ocran aa a 
acirotific apacr probr. Natural prrioda of aodrl oacilla- 
tion of 1.9 arc in hravr and 3.0 arc in pitch arr prrdirtrd. 
Thr aodrl haa brrn built and proof tratrd. It ia drairrd to 
taprovr aiaailr atability in a araway Hrncr, thrrr ia 
includrd a prograa for thr araaurrarnt in thr navr tank at 
thr Naval Civil Enginrrring Laboratory (100 a 2 a ] ft high) 
of thr rraponar of thr aodrl frrrly floating in watrr 2.5 ft 
drrp to rrgular wavra of varying bright up to 5.0 in. with 
prnod and length of rraprctivrly 0.40 arr and 4.1 ft to ).5 
arc and 38.8 ft. Thrar araaurrarnta, braidra atrrring 
aiaailr aodifiration whrrr rrquirrd, ahould aaaiat in thr 
prediction of aiaailr rraponar to araa up to atatr 4. 

CR-66.005 
Interaction Tlirory for a Floating Elaatic Shrrt of Finitr 
l.rngth With Gravity Wavra in Watrr of Finitr Depth (Includ- 
ing a Coapariaon With Eiprnarntal Data), J. A. Hrndrlckaon, 
San Marino, Ca.if., Scirncr Enginrrring Aaaociatra, Apr 
1466, Contract NtY-62185, AI)6355«1 

In thr prearnt atudy a throry ia drvrloprd for thr 
dynaaic interaction of a floating rlaatic platr with inci- 
drnt gravity wavra. Thr throry ia two-diarnaional and 
aaauara finite diaenaiona for the plate and a finitr drpth 
for thr water. The depth of aubarraion of thr platr, how- 
rvrr, ia nrglectrd. Thia invratigation rxtrnda thr oork of 
prrvioua inveatlgationa by conaidering thr two-diaenaional, 
finite depth aapect of thr fluid flow. 

Thr throry ia adaptrd to a nuaerical aeana of analyaia 
and a coaputer prograa la developed to calculate thr rr- 
aponar paraaetrra of thr rlaatic ahrrt for given input 
paraactera. Nuaerical reaulta are obtained for a particular 
plate and water depth for four different input wavea. Thrar 
condition« were choaen to be thr aaar aa thoar for which 
aodrl trata werr prrforard undrr a diffrrrnt atudy. Thr 
rxperlaental reaulta and thr throry arr thrn coaparrd and 
ahown to br in reaaonablr agrrearnt. 

Suggrationa for futurr work arr aadr. It ia adviard 
that the preaently devrloprd throry br rxtrndrd to includr 
thr rffrct of platr aubarraion. F'Utkrr, aincr thr goal of 
thrar atudie* ia to undrratand thr naturally occurring 
atreaaea in ice floea, it ia auggeated that a prograa be 
developed for field invratigationa. 

CR-66.00« 
Developaent and Evaluation of 60 Cycle and 400 Cyclr 
Tranaforarr-Filtrra, W. K, Groaaaann, Loa Angelra, Calif., 
Geniatron, Inc., Nay 1466, Contract NIY-62144, AD635487 

Thia rrport containa final draign and prrforaancr data 
of thr Grnlatron BP-(14 and BP-S15 tranaforarr-filtrra. The 
rrport aiao coaparea theoretical findinga with thr araaurrd 
prrforaancr of thr filtera by aeana of graphical preaenta- 
tion of eaaential paraawtrra. A diacuaaiou of thrar reaulta 
prraita aelection of an optiaud trade-off between paraaetera 
for future draigm Finally, a qualitativr aaaraaaent of 
fratiirra, with regard to anticipated uaagr, ia foraulatrd aa 
a general dtacription and coaparrd with eatabliahed devicea 
of aiailar prrforaancr. 

CR-66 007 
Acquiaition o( Data on Vrhi< Ir I'aagr by Srlntrd Klrarnti ol 
Naval Shorr Stationa, F H Fulton, Santa Paula, Calif., 
Applird Scirncr Corporation, .lun 1466, Contrail GS-OIS- 
17338, AD485565L 

Thr Naval Civil Enginrrring Laboratory, Port Hurnratr, 
Calif, ia conducting an oprrationt rraearch atudy of (rana- 
portalion equipaent allowancra tor all typra of Naval nhoir 
activitira in an rffort to drvrlop practical tranaporlation 
allowancr loraular. Aa a part of thia aludy (hr Applird 
Scirncr Corp. waa givrn thr taak of acquiring and analynng 
functional tranapoital ion data froa arvrn Writ CoaM tla- 
tiona. Thia arvrn atatiun aaaplr lonaialrd of livr Naval 
air activitira, onr Naval supply erntet and a Naval nhip- 
yard. 

Thia report providra a atructurrd, coapirhrniiivr Riia- 
aary ol thr tranaportation-rrlalrd data ohlmnrd tor Ihr 
arvrn atationa. Thia data ia analytrd tor rroaa-corrrlation 
of tranaportation nrrdt hrlwrrn coaaon-drnoamator orgamta- 
lional rlraenta prearnt at rach ol thr atations Thr analy- 
aia found that aix of thr arvrn atationa tittrd a coamon 
vrhiclr uaagr pattrrn, and drnvrd a aiaplr linrar rquation 
that waa capablr of prrduting baau »tat inn vrhiclr nrrd» 
within an accuracy ol 5t. 

Kry paraartrra in thr drnvrd rrlationthip wrrr tomul 
to br thrrr activity-lactora which drtrramrd by rach »la- 
tion'a oprrational rnvuonarnt, paituularly - atation 
location, aiir and houaing ratioa. Corrrlation ol thr thirr 
lactora with thrar atation rnvironarnlal paiaartrra ia 
draonatratrd, howrvrr, thr drnvation ol rxpluit trial lon- 
ahipa for thrar aclivity-factora ia a part of thr haaic 
atudy taak that ia bryond thr arnpr ol thr prrarnl data 
acquiaition and analyaia taak. 

CD-66.0011 
An Knginrrnng and Eronoaic Evaluation ol Floating Frndrt 
Conrrpta, H. .1 Thorn, San Marino, Calif., Scirncr Engi- 
nrrring Aaaociatra, lun 1466, Contract NHV-h.Vi'S, An*4n474 

Thia rrport containa an rnginrrnng and nonoaic evalu- 
ation of right diffrrrnt enncrpta ol floating Irnders to br 
conaidrrrd for Navy docka. 

Thr rnginrrnng aaprcta involve diacuaaion of diflrrrnt 
draign rritrrla, auch aa vraarl approach vrlocitira, accrpt- 
ablr latrral dock loada, hull loada and atirtara in atiuc- 
tural tiabrr. A dracnption ot thr dynaaica of a brrthmg 
ahip ia givrn, including a diacuaaion ot thr vanoua rnrrgy 
corrrction corlficirnta to hr uard. Thr hydrodynaaic aa»« 
corfficirnt ia raprcially raphaaicrd. Thr rraulta obtamrd 
on thia corfficirnt by aany diffrrrnt invratigatora arr 
Mi.aaat wrd, ahowing that largr unrxplamrd diacrrpancira 
rxiat. 

Thr rconoaic cntrna raployrd arr atatrd and •■aaaa- 
rizrd. A abort diacuaaion on drtrrioration of caari aatrn- 
ala ia alao includrd. Dur to inadrqualr data on aamtrnancr 
coata, thrar calculations had to rrly aoatly on rnginrrnng 
(ulgraent and intuition. Fairly detailed enginernng <lr- 
acripti.is and calculationa aa wrll as rconoaic rvaluation 
of rvn concrpt is includrd. 

Ci illusion and rrcoaaendatinna baaed on Ihr atudy arr 
givrn a . wrll aa a prrliainary final draign. 

CR-67.0ai 
Thr lapact of Largr Inatallaiions on Nrarby Arraa, G. Rrrrtr 
and othera, Princeton, N.J., Pnncrton Univrraity, Aug 1465, 
Contract N8Y-32250, AD641425 

The ratabliahnrnt of a largr induatnal or ailitary 
inatallation involves enoraoua changra in thr nrarby arraa 
land uae, population, governaent, and econoay, as rrvralrd 
by thr fivr raar atudira in thia rrport. Thr casr studirs 
illustratr diffrrrnt aitea and types of use (intrgratrd 
atrrl aill, Atoaic Enrrgy Coaaisaion plant. Naval training 
raap, Air Forrr 8aar, and aircraft aanutacturing plant), 
grographic areaa, focal atudy areaa, and varying kinds ol 
sponaorahip. In virtually rvrry raar, thr new inatallatinna 
effect on the host arra »„volvrd a rhangr froa a prrdoai- 
nantly rural or arai-urba typr of living and drvrinparnt to 
an urban typr. Coaaon pioblraa includrd financial burdrn on 
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tool «rr«i (or provmon ot rx|«ndril fatilitirs, !■! in 
prxvmon ot cnawrrrial llcllttiM <II«1 pnvttr houiinit, 
rrlncation «I dupUird prraons and butmrtira, disruption 
in Ihr loial aoiirty and nonoay dur to rxirptional draands, 
Inflation in land valurs, and mrttrrtivr drvrlopaipnl ron* 
trola, particularly rvidfnt in the* i air ot urban planninit 
and aubdiviaion rriulationi. 

Charai trnat u» ol irapavt pattrrn» and ihr drvnri lor 
antK ipalmn rrlatrd rvrnta and laaurs arr idrntitir'' 
Hroirdurra air aumrstrd lot dralmn rttrtlivrly with thr 
lapact situation durins ila vanoua atagr» ot drvrli>{Hartit to 
hrlp pinludr thr rrpl nation ot rrror» ol thr pa»t in »ui h 
ciriuaatamra. Onr ol thr inoaarndat lona i« that in rath 
nrw taqiart aituatiun an mpait taak tonr hr ratabliahrd by 
thr aulitary or induali.al matallation to work with Ihr 
local (ovrinarnl. Thr dutira ot ila ■rabrra--prnfrational 
in Iraimni; and rxprnrnir-would im ludr advaiur rrararch 
and planning rrquirrd to rrtolvr i»pa>t problraii Thrrr 
ahould also br aiadr availablr rrarrvr poola ot tmancial 
rraounra, rquipariit iraounrt, and prolriamnal atail 
rrsourrrt for rairr|rncy ronditiona 

Thr analyai» ol thia rrport induatrt that lhrou||h thr 
uar ol nrw auilrrial« and arthoda a tauarway unit i an br 
built within thr wnght  (oal ot   10 tont. 

CR-dMlOh 
t'oiurplual Study ol a lighlwriiht tauarway, K H llrawalty, 
Oakland, Call!., kaiarr Aluannua and Chrairal rorporation, 
Srp  111*, Oontiact  NH\   |..'.'iiK,  WWOl'liUI 

A 1 i|thtwri|tht i auarway i oncrpt, raployini li|htwright 
corroaion rraiatant aluainuai in toahination with urrthanr 
loaa, la dmnibrd in thia rrport Thr li||htwri|ht rauarway 
ttntiona arr co«poard ol a atTUctural traaing and an ratrr- 
nal akin ol aluainua. Thr rntirr cavity ol thr cauarway 
an t ion la tillrd with a iigid, pourrd-m-placr urrthanr 
loav   which   providra    buoyancy    and    additional    atillnraa. 

In addition to ollrring ■ ai|nilicant rrduction in 
wnghl, thr lightwnght cauarway ayatna providra arvrral 
unique advantagra ovrr rmatini cauarway ayatraa. Thrar 
advantagra, at wrll aa othn aaprcta ot thr propoard draign 
voncrpt,   arr  diacuaard   in  drtail   in thr body of thr rrport 

CR-67.002 
Incorporatrd in CR-(i8 00' 

CR-67.00) 
Paativr Orvicra loi Providing Continuity ol tlrclnc I'owrr, 
J. L. K.«'mk, V. K. Kawrcki, J. N. Van Scoyoc, Chicago, 
111., lllmoia Inatilutr ol Trchnology Rrararch Inatitutr, 
Jul   l%6. Contract NBY-tiWOO, ADoi/H«'» 

In an rngmrmng and raprnarntal ana'ysia ol paasivr 
drvicra lor providing continuity ot rlrctrn powrr, a paral- 
Irl rraonant circuit uard in conjuction wtth a atrp-up 
trantforarr and connrctrd in ahunt with thr critical load 
waa ahown to br fraaiblr. An rxprnarntal load «t 1 kW waa 
adrquatrly aupplird during intrrrupt uma ol \/2 cydr. In 
addition, an laolation circuit waa drvrloprd, whith can br 
uard to itolatr thr critical load and rraonant circuit fro« 
olhrr  loadt and thr aourrr in MM ol   souicr lailurr. 

C.R-b7.00; 
Pirliamary  Draign  ol   a Nuclrar  Rlaat   tiround Shuck Siaula- 
tor,   H.   R.   Salfrll,   R     C.   Yang,   J.   Srrhuut,   l.oa   Angrlra, 
Calil.,   Ralph   M     Paraona   Coapiny,   Aug   IIM,   Contract   NHV 
(..'.'01,  A1)800.IR.I1, 

This rrport prrarnla thr prrliamary draign ol a ahock 
trat aachinr capablr ol producing aotiuna typical ol thoar 
prrdictrd to occur in buiird oi partially bunrd atructurrt 
rxpoard to nuclrar ground shock. Thr aachirtr la intrndrd aa 
a tool lor invratigat ing ''saagr archamaaa, ahock trating 
cntrna, and ahock isolation arthods aa wrll aa lor aheck- 
i|ualilying aaall   itraa ot rquiparnt. 

Sigmlicant Iraturrs ol thr aachinr includ'- a capabil- 
ity lot grnrrating a widr vanrty ot wavrtonas ot thr typra 
grnnally atsociatrd with thr rraponsr ol rlautu structurrs 
to airblast-mducrd and outrunning ground aotiona, and loi 
producing siaultanrously oi phasrd vntical and hontontal 
aotiona ol dillnrnt   strrngtha and WAvrloraa. 

CR-h/.OO* 
Monitoring   and   Control   ol    Sra   Watrr    Coapontion,   H     C 
Kdgington,   Azuaa,   Calil.,   Arrojrt-Crnrral   Corporation,   Krb 
Hb?, Contract ll»Y-b21ll2, M)M71St 

Thia rrport draenbra thr work carnrd out in Ihr study 
and prrliainary draign ot a ara watrr aiaulalor. Thr pur- 
potr ol thr drvirr ia to approxiaatr lor vanoua localra and 
drptht, thr ara watrr chraiatry rrprrarntrd by right chrai- 
cal paraartrra -- aalinity, alkalinity, carbon dioxide, pH, 
oxygrn, hydrogrn aulfidr, phoaphitr, and K. 

A litrralurr ararch waa ronductrd To rlucidatr thia 
chraiatry and to obtain data quantitativrly intrirrlat nig 
thrar chraical ayatraa and thnr phyairal atatra. A aurvry 
was aadr to coaparr thr charactrnat ica of coaaarrcial ly 
availablr control inatruarntation and tranaducrra. Raard 
upon thr intoraation gathrrrd, a syatra waa thrn draignrd. 
Thr rnviaionrd tystra incorporatra coaputrr control ol both 
cloard-loop and oprn-loop chraiatnra. Prrdictrd acciiracirs 
for output coapoaition control arr rrconcilrd with auggratrd 
HSNCFl  prrtoraanrr aprciluationa. 

CR-67.0OS 
Concrptual Study ol a Lightweight Cauarway, D. N. Hodgra, 
Terminal Island, Calif., Harco Cnginrrnng Cmapanv, Oct 
146b, Contract NbY-62207, AMOlttiM. 

New aateriala, fabrication arthoda and i.ttraa config- 
uration can br applied to thr rxiating syatra of pontoon 
unit« that couplr into an aaphibioua cauarway |to providr a 
roadway l.oa an IST to thr beach) with thr pniM* objrctivr 
of weight reduction for theae portable unita. Such a con- 
ceptual  ttudy ia preaented in thia report. 

Each causeway unit of ateel conatrurtion had a weight 
of approxiaately 70 tona. A aubaequent causeway systea 
utiliting inflatable baga lor pontoons attained a unit 
weight of about 44 tona. It ia now deairablr to have a 
cauaeway  ayatea that would have a unit weight  near  10 tona 

CR-b; 00R 
Thr IVvr 1 opairnt ol an Kconoaic Nrthod to DrtiPrainr Whrthn 
an Kxisting Naval Facility Should Rr Rrplacrd or Continued 
in Hsr by Nodnniaat ion, R. N. Praut and olli.-is, Coluahua, 
Ohio, Raltrllr Mraonal Inatitutr, Srp l^oii, Contiact NRY- 
«2175, ADR00R7SI. 

An economc aodrl was drvrloprd to aid thr analyst in 
calculating thr ultiaatr coat ol aaking a drcnnon rithn to 
rrplacr an rxiating lacility with a nrw lacilily oi continur 
thr rxiating lacility in uar by aodrrmzation. This aodrl 
dealt rxplicitly with thr naka aaaociatrd w.tli thr aurvival 
and lutiirr nrrd ol thr facility Thr baaic aodrl drvrloprd 
in this rrport ia draignrd tor coapanng coats ot altrrna- 
tivra. Coapansion ol brnrlits grnrrally rrquurs rxrrcisr 
ol aanagrarnt judgaent. A diacuaaion ot aethoda by which 
costs and henelits can br (ointly considrrrd is mcludrd. 
Also a diacuaaion ol arthoda ot rat lasting thr cost lactora 
involvrd in thr rconoaic rvaluation ia prrarntrd. 

CR-67.00« 
Static Klrctiic Powrr Inversion Uamg Sraiconductor Drvicra, 
H. G. Haarr, 0. H. Kuritsa, Chicago, 111., Illinois Inati- 
tutr ol Trchnology Rnraich Inatitutr, Srp Ith«, Contract 
NHV-o; 18«),  AHi-^Oit.« 

Rraulta ot a atudy ol atatic rlrctnc pown invrraion 
trchmqura uaing araiconductor drvicra arr givrn, including 
rrcotasrndatinna that bndgr-typr invertera, eaploymg la- 
pular coaauital ion, ainuaoidal wavr tona aynthraia uaing 
strpprd-wavr trchmqura, and output voltagr control wiihm 
thr invrrtrr by uar ol pular-width arthods, srr aoat auit- 
ahlr lor uar in thr draign ol a laaity ol invrr'rra in thr 
powrr rangr Iroa 10 kW to 600 kw Additional rrquirrarnta 
of tranairnt stability, frequency control, reliability, 
rlrctroaagnrt ic coa|<at ibility, and ayatra costs arr conaid- 
rrrd.     Coaparativr   analyaia   of  vanoua  aolid  atatr drvicra 
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.iii.l invertrr trrhniqun, «nd thnr advanKgn «nd ditadvan- 
ta|ri tie ducuiard. Prrtrnt tirndi in thr drvrloparnl of 
• tatir powrr invrrtrr rijuipaent »re conndrrrd and lulurr 
ttrnds arr antuipatrd, whnr poaaible. Kpr(NBpndationi arr 
Uivru to indicatr arraa whrrr additional invrtti|atioii ia 
needed. 

CR-67.010 
Extended Data File on Vehicle Uaage by Seierted Naval Shore 
Stationa, N. Hitrhaan, F. M Fulton, Santa Paula, Calif., 
Applied Science Corporation, Nov 1966, Contract CS-OSS- 
173)8, AlWO.'im, 

This atudy was done in two parti. Part I waa published 
in Jun 1466, «nd contained a itructured coaprehenaive sua- 
aiary of tramportation-related data for seven weat coatt 
stationa. Also it contained the developaent of a linear 
equation for use in predicting vehicles of "coaaon denoama- 
tor" organizational eleawnts. This initial effort showed 
sufficient proaise to warrant furthei investigation and Part 
II of the study was initiated in Aug 1466, to broaden the 
station ssaple to U stations located across the continental 
United States, and to refine and test the allocation lorsuila 
for its practical ..ae in planning. This Part 11 study also 
contains a coaiprehenMve suaasary ot tranaportation-related 
data for ihe additional eight atation saaple. It also 
provides a data suaaary for the U stationa studied and 
contains aethods for establishing environaental factor* (K, 
H, and N). Highlights of the overall findings are that 
prediction factors derived in the study show satisfactory 
results for predicting 7lt of the cases exaained, in S7t of 
the stations ttudied the data-predicted vehicle allocations 
were within 7% of the actual on-station allocations. Pre- 
dictions fci «11 stations were within .'."1 of the «ctual 
allocations. 

CR-67.01I 
Response of Drydock Cates to Blast Loading, J. J. Brooks, 
San Marino, C«lif., (tacNeal-Schwendler Corporation, Oct 
1466, Contract NBY-62146, AD64I853 

Relatively siaple aethods of predicting the response of 
the pnaary structure of drydock closures lor dsa^ge assess- 
aent purposes have been developed in this study. It has 
been found that the lowest natural aode ia the principal 
contributor to deflections and stresses as long as the 
dynaaic loads are applied siaultaneously to all parts of the 
gate. 

Static analyses were Bade for unifora and hydrostatic 
I.M.IS. and transient analyses were aade for siaple blast 
pulses and unifora step-function loads. Two aodal analyses 
were also aade. It was found that the st«tic deflection 
shapes are very similar to the first natural aode shape, and 
can be used as such for the accuracy required for daaage 
assetsaent. 

Only the virtual ^ss of the water, the concrete bal- 
last, and the water ballast are iaportant for deteraining 
the appropriate m.iss p«r«aeter for a drydock gate. 

It was found that the peak stresses due to a suddenly 
applied unifora pressure of the saae aagnitude as the hydro- 
static pressure «t the bottoa of the gate are about six 
I urn's higher than those due to the hydrost«tir pressure for 
which the gate presuaably has been designed. 

It is apparent that additional study is needed to 
define ihe nuclear environaent lor drydock gatea, since it 
is not clear as to which phenoaenon is the principal threat. 

CR-67.0U 
Water-Jet Feasibility Study--A Propulsion Systea for Barges, 
Tugs, and Other Pontoon-Based Floating Struc'res, N. B. 
Johnson, San Jose, Calif., FNC Corporation, Jan 1467, Con- 
tract  NBY-62217,  A064542S 

The study was undertaken to deteraine the feasibility 
of replacing the presently used 06DH and 4D-200 outboard 
propeller drive i>nits with a waterjet propulsion systea. 
"Best Choice" waterjet systea is presented and .'eclared 
feasible    for   use   with   pontoon-based   floating   atructures. 

The possible aethods ol waterjet propulsion lor the low 
speed, high load application are presented The bMli 
paraaeters and theory are delined, and a technique ol lornpo- 
nent selection is developed The topics ol puap, engine, 
water intake, and jet control are considered in detail 
Cost and perloraance coapansons between the outboard pro- 
peller drive units and the proposed waterjet systea arr 
incIud d. 

CR-67.013 
Developaent of a Current Injection Probe (CIP) lor High 
Power Level Filter Analysis, R. B. Cowdell, W K üiossaan, 
Los Angeles, Calil., Genisco Technology Corporation, 
liemstron Division, Nov 1466, Contract MF-UIÜ, ADM6US0 

This report describes the successlul devrlopaieiit ol a 
radio frequency current injection probe capable ot mjecling 
aaperes ol RF current over the t requrncy range 100 Hz to 1 
MHz into power ,'ircuits carrying as auch as 200 A ol 60 Hr 
or 400 Hz power. 

The purpose ol this developaent was lor the evaluation 
ol power tillers with greater than I0H dh ol attenuation 
under lull rated power load condit'ons 

The mgnif leaner ot 0 10 -li.it souicr and load lapedaiurs 
upon powrr liltrr perloraance is described, laprdance ol a 
typical power source troa le kHz through „'S MHz is prr- 
senled. 

CR-67.0H 
Developaent ol a Long Range Plan lor Kngineering Rrsrarch on 
Flexible Paveaents, B. M. Callaway, C. R. Foster, Hiyan, 
Tex., Consulting and Research Services, Inc., Nov I'lH'. 
Contract NBV-62210, AD645M4 

A recoaaended research prograa is given which will 
provide the Navy with necessary inloraation to prepare a 
rational aethod of llexible paveaenl design, to make rapid 
and elficienl evaluations of load carrying capacities and 
will give objective inloraation on schrduling nrrdrd aaintr- 
nance that will rxtend paveaent lile and laprove skid resis- 
tance and saoothness. The rrsrarch prograa will also add to 
and laprove the currently available intormation on asphalt 
and asphalt aixes and will provide laproved piocrdurrs lor 
aaintaining existing paveaents. 

.n-o/ .U1.T 

luaaary of Plan lor Developaent ol a Nondestructive Method 
or Deteramation of Load-Carrying Capacity ol Aulield 
'aveaents, F. N Finn, B. F. HcCullough, Oakland, Calil , 
latenals Research and Developaent, Inc., Nov 1466, Contracl 
l»v-,)2223, An807395L 

This  report  gives  a  suaaary ol  the plan which   is  pre- 
'd  in detail  in the linal   report, CR-e7.0lb. sented 

CR-67.016 
Plan for Developaent of a Nondestructive Method lor Drln- 
aination at Load-Carrying Capacity ol Airlield Pavements, F. 
N. Finn, B. F. McCullough, tUkland, Calif., Materials Nr- 
search and Developaent, Inc., Nov 1466, Contract NBY-62223, 
MM73TU 

The U.S. Navy Civil Engineering Laboratory desires a 
non-destructive aethod ol paveaenl evaluation which would 
give improved areal coverage and be sulliciently econoaical 
and fast to allow seasonal and annual evaluations. This 
report provides a plan which encoapasses the expenaenl 
design, soae of the required instruaentation, and the esli- 
aated cost lor developing a non-destructive method. The 
background inloraation for the developaent plan was assimi- 
lated from an extensive literature review, toriespondencr 
with authorities in the field, and Iroa stall experience. 
The inloraation lor dellection-radius ol curvature and 
vibratory testing is presented as detailed resuaes in the 
report and as annotated bibliographies in the appendices 
Two phases for developaent are proposed The first is a 
correlative phase where deflection and radius ol curvature 
aeasureaenta are used to replace Ihe plate load test in Ihr 
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currrnt im-thml. The second is a coamtalive phase, wherein 
the present procedure is replaced by the proposed evaluation 
procedure. 

Seventy-two test sections of prescribed coabinations 
are necessary for perfoning the required exptnirent. These 
test sections will be selected froa in-service airfield 
paveaents at 8 to 12 Naval Air Stations. 

A limited cost study using a representative 10,000 ft 
flexible paveaent runway indicates that the proposed nethod 
would be considerably moic econonical than the present as 
well as providing a greater aaount of data for staking a 
rating of  load carrying capacity. 

Bottom approach is accoaplished by winching against an 
anchor weight which initially provided a portion of the 
negative buoyancy. The station itself is designed to be 
positively buoyant at all tiaes. Ascent is accoaplished by 
release of anchor weight and using the positive buoyancy of 
the station to freely ascend. 

The report further studies power plants suitable for 
the station load of 22 kWE and recoaaends three types ot 
sources, one surface oriented, the reaaining in situ that 
could be applied to the station. The report also outlines 
potential   aissions   that   could   be  applied   to  the   station. 

CR-67.017 
Concept   Design   tor  a  Manned Underwater Station,  Baltiaore, 
Md., Westinghouse Electric Corporation, Mar 1967 

The results of a 15 aan-aonth conceptual irsign study 
for a aanned underwater station are presented, conforning to 
the requirenent of a 30-day nission for aen at 6,000 ft. 
The station is self-supporting when eaplaced by using an 
isotope heat source with turbo-electric power generation, 
and a lift support systea to provide confortable one- 
ataosphere environaent. The pressure hull is toroidal in 
shape, 40 ft in overall diaaeter with a 10-ft tube diameter. 
HY-140 steel is recoanended for construction of the inter- 
nally ring-stiffened hull. The concept provides a stable 
platfora with aaxiaua viewing of the bottoa in the liaited 
visibility in the deep ocean. For bottoa locations with 
sufficient bearing strength, the heaispherical foundation 
and toroidal hull act as a lull-and socket Joint with unique 
leveling capability. Where extreaely low bearing strength 
materials are encountered, modifications are made to distri- 
bute the load on the bottom. Additional toroidal modules, 
mdting in a vertical stack, permit expanding the station for 
larger operational aissions. 

Emergency power and lift support provisions are in- 
cluded for a 50-day period beyond the 30-day mission re- 
quirement. However, with the recoaaended power system and 
the electro-aechanical lift support equipaent there is no 
reason why the aission tiae cannot be extended to 90 days 
when personnel interchange is undertaken. Craws nay be 
exchanged by using saall suluersibles which have a mating 
capability with bottomed submarines. 

CR-67.018 
Water Waves Generated by Shallow Water Explosions, R. W. 
Whalin, D. J. Divoky, Pasadena, Calif., National Engineering 
Science Coapany, Sep 1966, Contract NBY-62206, A0809328L 

This report presents results of a study of the appli- 
cability of linear theory to the generation of explosion 
waves in shallow water. The mathematical model developed 
for deep water wave generation is applied in the shallow 
water case using several different initial water craters 
exposing the bottoa. The initial disturbance may be either 
stationary or tiae-dependent with an initial velocity field. 
The resulting wave trains are shown in a series of figures 
as a function of tiae at a fixed location. 

In addition, available data for waves generated by 
shallow water explosions is analyzed in an atteapt to estab- 
lish the Halts of validity of the linear theory. It is 
concluded that at this tiae the available data is inadequate 
for this purpose. The possibility of siaulating shallow 
water explosion waves in a wave tank by use of a plunger is 
discussed in light of the previous analytical and empirical 
considerations. 

CR-67.019 
Conceptual Study of a Manned Underwater Station, K. 
Lawrence, Groton, Conn., General Dynamits Corp., Apr 1967, 
Contract N62399-67-C-0004, AD653075 

The report covers the conceptual developaent of a 
aanned underwater station, capable of operating in depths 
down to 6,000 ft, providing adequate lift support facilities 
for S aen for periods of up to 30 days. The placement of 
the station uses the concept of free descent without the use 
of power by using negative buoyancy as the motivating force. 

CR-67.019-1 
Conceptual Study of a Manned Underwater Station, Addendum 1, 
Radioisotope     Power     Equipment,     Groton,      Conn.,      General 
Dyoaaics  Corporation,   Mar   1967,   Contract   N62399-67-C-0004, 
A0815358L 

This addendum describes an electrical power supcly 
which could be developed for use in conjunction with - ider- 
w,;ter  stations. 

The radioisotope power equipaent described herein is a 
self-contained integrated system of components capable of 
transforming the decay energy of radioisotopes into electri- 
cal energy. It provides a continuous long-term source of 
power for use in an underwater environment over a wide range 
of operating depths liaited only by pressure hull considera- 
tions. 

Three energy flow systems are employed in this concept. 
A lead-bismuth eutectic priaary coolant circulating by 
natural convection transfers thermal energy froa the fuel 
elements, and that due to conversion of photon radiation 
absorption within the coolant, to a steaa generator and to a 
standby cooling systea. A steam system converts thermal 
energy to electrical through a turbine generator set. The 
standby cooling system regulates the lead-bismuth tempera- 
ture by removing excess thermal energy. 

CR-67.019-2 
Conceptual Study of a Manned Underwater Station, Addendum 
11, TOPS Nuclear Reactor Power System, San Diego, Calif., 
General Dynamics Corporation, Mar 1967, Contract N62399-67- 
C-0004, AD815368L 

The Information in this addendum contains certain 
proprietary data which has been deleted froa the mam body 
of the text of the report "Conceptual Study of a Manned 
Underwater Station U," Report No. CR-67.019, so as to facil- 
itate wide distribution of the aain report. This addendum 
contains the detailed discussion of the nuclear power plant 
as   well   as   the   appropriate  cost   and   schedule   information. 

CR-67.020 
Environmental Effects on Engineering Properties of Deep 
Ocean Sediments, E. Vey, R. D. Nelson, Chicago, III., 
Illinois Institute of Technology Research Institute, Dec 
1966, Contract NBY-62159, AD647744 

The environmental effects of the deep ocean were inves- 
tigated in consolidation, direct shear, and vane shear tests 
on four ocean bottoa sediments Tests were performed in sea 
water environaent within pressure chambers to create hydro- 
static environmental pressures up to 10,000 psi. The pres- 
sure chambers were also refrigerated to provide the required 
1C to 3C environmental teaperature. 

The direct shear tests indicated that there was a 
decrease in shear strength with increased environmental 
pressures for fine grained soils at high void ratios. The 
vane shear tests showed an increase in shear strength with 
an increase in environmental pressure for the more plastic 
soil and a decrease in strength with an increase in environ- 
mental pressure for the less plastic soil. The consolida- 
tion tests showed no effects that could be attributed to the 
environmental conditions. However, the apparatus was not 
sensitive enough to measure effects on loose sedimei.ts under 
small loads. Such effects might be expected to occur based 
on the shear test results. 
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CR-67.021 
Power Syttcs Syntheiiier, H. W. Hiddlecoff, Ctrdeoa, Calif,, 
Inct Power, Coapany of Teledyne, Jan 1967, Contract NBY- 
62159, AD647743 

The power i>nth'iiier la capable of alaulating power 
line faulta and inciudea the Beam of |eneratin(, pro|raa- 
•ing and recording a faaily of output volta|e, frequency and 
other tk-antient power conditiona. The transient output fraa 
the power syatea ayntheslier can be applied to critical 
electronic equipaent. 

CR-67.022 
Concept for a Manned Underwater Station, 
Bcnaon,  N.   1.  Turner, San Antonio, Tex., 
Inatitute, F-b 1967, Contract NBY-62203, 

A  concept   for  a Banned  underwater 
descending to a depth of 6,000 ft  n deac 
ia attached to an anchor  reating on the 
and   ia   winched   to  the  deaired  depth, 
space for a five-aan crew ia provide-1 in 

R. C. Dehart, 0. 0. 
Southweat Research 
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CR-67.023 
Paaaive Electrical Power Continuity Device, R. H. Lee, R. E. 
Tupach, Gardena, Calif., Teledyne, Inc., Inet Power Divi- 
sion, Sep 1967, Contract NBY-62226, AD(49600L 

A passive power supply utilizing a parallel reaonant 
circuit to provide output continuity during input faults was 
developed and successfully tested. A fault generator waa 
also developed to provide the power interruptions of up to 
1/2 cycle to deaonstrste the passive power supply. A criti 
cal load of 5 kVA was adequately supplied during input 
interruptions of 1/2 cycle. The resonant circuit and criti- 
ca. load were «utoaatically iaolated fro« the input and 
other aon*critical loads during the input interruption 
period. 

CR-67.024 
Silt-Stabilizing Agents and Applicstion Equipaent for Sal- 
vage Operations, M. H. Epstein, J. H. Hsrris, B. R. Lower, 
Coluabus, Ohio, Battelle Heaorial Institute, Jul 1967, 
Contract N62399-67-C-0001, ADS19946L 

The prograa described in thia report ia the firat phase 
in the developaent of a polyaer-based silt-stabilizing 
systea, including application equipaent, for uae in under- 
water aalvage operations. The purpose of the atabilizer is 
to bind together or overlay the silt psrticles and, thus, 
prevent or greatly sttenuate the loas of visibility due to 
silt clouding. 

The first portion of the progrsa consisted of a litera- 
ture survey and beakerscale laboratory experiaenca on a wide 
range of candidate atabilizing aateriala. Coaparative 
perforaance of the agents wss evaluated with the aid of a 
turbidity aeter and atirring apparatus as well aa by direct 
observation and photographic records. The beaker teata 
resulted in the recoaaendation of aeven «gents for further 
study. Five of these were gel-toraing polyaer solutions 
sctivatcd by a aild acidification of the surrounding aediua. 
One was a partially cross-linked hydrogel requiring applica- 
tion aa a dry powder, and one was a flocculating agent. The 
selected agents were given follow up tests in a 10-sq-ft 
pool using trial application apparatus designed to reveal 
the necessary paraaeters for larger scale equipaent. Such 
factors as viscous offsets, gelling tiae, flow rate, 
polyaer-solution concentration, and covering ability were 
investigated. 

On the basis of the pool tests, recoaaendations for 
further investigation and Incorporation into full-scale 
equipaent were aade for two claaaes of stabilizer - the 
algin and polyvinyl acetate copolyaer resins. Soae further 
study of hydrogels was also recoaaended. 

CR-67.02S 
Creep of Flosting Ice Sheet, D. H. Garbaccio, San Marino, 
Calif., Science Engineering Aasociatea, Apr 1967, Contract 
N62399-66-C-0032, AW>W7« 

Theory was developed for a finite length line load on 
an elaatic plate on elastic foundstion. When the solution 
for s finite thickness plate failed to give convergent 
expressions for the bending aoaents under load, the solution 
was reduced to the case of a thin plate for which a conver- 
gent solution was obtained. The correapondence principle 
was applied to obtain the linear visco-elastic problea. An 
approxiaate aethod of Laplace tranafora inveraion was used 
to obtain the tiae dependent behavior of the creeping plate. 
Nuaerical  results are presented. 

Theory was developed using the Hankel and Laplace 
tranafoma for a plate of finite thickness with circular 
ayaaetrical loading which was later reduced to a unifora 
load over a circular area. The solution is presented in a 
for» where nuaerical calculations can eaaily be aade with a 
digital  coapuler. 

Owing to the coaplexity of the problea the nonlinear 
creep behavior of floating ice sheets was limited to a thin 
p'ate with circular syaaetry deforaing with J power creep 
law. No nuaerical reaults were obtained but a suggested 
aethod of solution is outlined. 

CR-67.026 
Acquisition and Analysis of Tranaportation Data for Naval 
Air Stations, F. H. Fulton, Santa Paula, Calif., Applied 
Science Corporation, Jun 196(, Contract 862583-67-0-4790, 
Confidential, AD500552L 

CR-67.027 
Optiaization of a Reverse Osmosis Sea Water Desalination 
Syatea, S. Manjikian, Del Mar Calif., Universal Water Corpo- 
ration, Oct 1966, Contract NBY-622U, AD657855 

Work has been directed toward iaproveaent of seai- 
peraesble aeabrsnes for use in reverse osaosis desalinatio>i 
ayateas. Inclusion of pyridine aa a ronatituent in the 
aeabrane casting solution has resulted in appreciable in- 
creaaed aeabrane stnngth. 

Design criteria for various systeas for desalting sea 
water, baaed on present technology, were evaluated. It is 
proposed to use a two pass system with sea water initially 
passed through aeabrsnes at 1,200 psi to produce an inter- 
aediste wster of sbout 5,000 ppa. This interaediste water 
ia stored as produced and, in a predetermined tiae cycle, is 
used as feed for the saae aeabrane units on a tiae shared 
bssis,   to  produce  product  water   of   less  than   500 ppa TDS. 

CR-6S.001 
Coaputer Siaulation Model for Conaolidation Analysis of 
Public Works Orgsnizationa, Part One, Main Report, J. D. 
Toellner, Los Angeles, Cslif., J. Toellner and Associates, 
Jul 1967, Contract N62399-67-C-0010 (NBY-6223J), ADS25093L 

Significant benefits aay be possible froa the conaoli- 
dation of public worka functiona at adjacent Naval facili- 
tiea. To teat the effecta of varioua types of conaolida- 
tiona a aiaulator is recoaaended. This siaulator ia pre- 
pared for analyais on an IBM 7094 coaputer. Data for the 
area to be investigsted is collected and prepared for input 
to the coaputer with the aiaulator. Details of varioua 
organizations are selected snd tested, the coaputer printing 
out such detsils as personnel required, costs and effect of 
variation of shop locationa. 

CR-6g.002 
Coaputer Siaulation Model for Conaolidation Analysis of 
Public Works Orgsnizationa, Part Twc-llser Manual, J. D. 
Toellner, Los Angeles, Calif., J. Toellner and Aasociatea, 
Jul 1967, Contract N62399-67-C-0010 (NBY-62233), AD825994L 

This aanual givea detaila for data collection and 
preparation for use with the public works consolidation 
aiaulator. 

• 
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CR-tS 001 
Coaput.-r Siwilition Hodrl lor Comoliditiun Analysis of 
Public Work» Orita»1»1 >'m,> P»rl Vhr»r--Tri'him«l Apprn- 
durs, J. D. Torllnrr, Lot Anfrlri, Cilil., J To«llnrr ind 
teMClMM, Jul  Itb?, Contrnt Nbiir^-ft^-C-OOlO (NBV-6223.1), 

This voluar contain« Irchnictl drtailt of thr construc- 
tion and usr o( thr public works consolidation sisiulator. 
li contains drlimtions, audrl usrs, control paraxrtfrs, 
drcision tablrs and drtails ot thr prr-procrssor program and 
data listings. 

CR-b8.004 
Conceptual Study of Elrctncal Powrr Transaission Syatriss to 
Drrp Ocran Installations, I. M. Waitsaan, Groton, Conn., 
C>riirral Dynaaucs, Electric Boat Division, Aug 19b/, Contract 
Kb2W»-b7-C-001S  lNBY-b22W),  ADbb20.17 

Thr study considrrrd thr trchmcal frasibility and 
liaits ol transsiitting rlrctrical powrr to drrp ocran in- 
stallations and to providr coaipansons of various powrr 
sourcrs applicahlr to undrrwatrr powrr transaission systras. 

Thr aost srnous Imitation associatrd with obtaining 
usablr powrr at drrp ocran drpths is thr prrsrnt liaitation 
of watertight cablr connrctors. Thrrr arr swchanual and 
rlrctrical problea arras associatrd with undrrwatrr electri- 
cal connectors and hull penetrations used to transail power 
to subaergrd loads encapsulated in a prrssurr hull. 

For in situ power locations, the reactor power plant 
systeas arr thr aost cost effective tor powrr rangrs of 30 
kW and larger. Within the present state-of-the-art in situ 
power plants can be deployed to supply JO kW to UHl kW load 
requirearnts at depths froa bOO ft to 20,000 ft. Lead 
levels of 1000 kW aid 1000 kW are currently Jrpth liaitrd to 
2000 It  by hull and hral rraoval systen technology. 

CR-b8.0ü5 
Study  to Foraulate ilrthods  and Procedures to Deterainr Navy 
Faaily   Housing   Construction   Requirearnts,   Coluabus,   Ohio, 
Baltel'e   Neaonal   Institute,   Sep   IW, Contract  NBY-62173, 
mj«250>?! 

This study describes a aethod for deteraining the 
expected deficit in Navy faaily 'lousing 3 to S years in the 
future. The expected housing requirearnts are deterained 
froa base staffing projections .iii4 froa inforaation concern- 
ing the expected proportions or personnel at the base in 
each rank category requiring laaily housing. Bedrooa re- 
quireaents are deterained by reference to total Navy propor- 
tions for each rank category. Expected housing assets are 
aade up of ailitary-controlled assets, occupied coaaumty 
assets, and vacant coaaunity assets. Military-controlled 
assets are deterained in the saae aannrr currently used by 
the ailitary. Occupied coaaunity assets at a base are 
deterained by a saaple survey at the base. Various aethods 
for deteraination of expected vacant coaaunity assets were 
rxaainrd and a srlectrd aethod field tested. The aethod now 
recoaaended is basically the aethod currrntly usr.i by the 
ailitary. Thr recoaaended aethod for deteraining housing 
requirearnts provides results which arr as accurate as the 
current DOD aethod and at an eat lasted cost saving for the 
Navy of aore than $300,000 annually. Approxiaately $75,000 
of this savings can be realized in reduced expenditure. The 
reaainder is due to savings of tiae for personnel filling 
out questionnaires. The reduced costs arr realized by 
saapling aethods while the accuracy is aaintained by using 
total Navy proportions for each rank category to esliaate 
bedrooa requireaents. 

CR-68.006 
Effects of Air Blast Loading on a Pier, Y. C. Kim, T. 
Karlsson, W. 1. Ko, San Marino, Calif., Scirncr Engineering 
Associates, Sep 1967, Contract N62399-67-C-0049, Al)663706 

An experiaental prograa designed to study the effects 
of air blast loading on a pier is described. A pier aodel 
was tested in a 6-ft-diaa horizontal shock tube under four 
different test situations siaulating pier on a beach with 
water, pier on a dry beach in a Mach reflection region, pier 

in deep water, and a pier on a dry beach in a region of 
regular reflection The aodel was subjected to various 
shock overpressures in each of the four test situations. 

Transient pressure distributions on the pier are inves- 
tigated and it la found that a pier on a dry beach in a 
region ot Mach reflection results in the aost severe uplift 
pressure loads due to the air blast. A two-diaensional 
analysis based on Whithaa's diffraction theory predicts 
higher uplift loads at low to aoderate pressures and lower 
loads at higher pressures than were observed. Discrepancies 
between theory and expenaents sre attributed to three- 
diarnsional rffrcts and othrr groartric coaplirations which 
arr not accounted tor in the theoretical analysis. 

The presence of water apparently results in wsves 
splashing on the underside of the pier. It is possible that 
this can result in uplift forces exceeding those induced by 
the air shock. This effect nerds furthrr study. 

CR-b8.007 
Shock>Rrsistant Wells, R. W. Anderson, K. Hove, Los Angeles, 
Calif., Agbabian-Jacobsen Associstes, Aug 1967, Contract 
Nb2399-b7-C-OOl7 (NBY-62212), AD6b7846 

A study is presrntrd ol watrr wrlls for shrltrr facili- 
ties, which will functionally survive the ciiticsl effects 
associsted with the detonation of nuclear weapons. Over- 
pressure, weapon yield, well depth, and soil properties are 
varied in order to deteraine siting and hardness liaitations 
of the well concepts studird. 

Two basic wrll casing rnvironarnts are investigated: 
(I) direct encaseaent in soil (integral concept), and (!) 
encasraent in a gel aediua for shock isolation (gel-isolated 
concept). Well depths of 50 to 1,600 ft, overpressures up 
to 300 psi, and weapon yields up to 20 Nt are used in thr 
study. The dynsaic behavior of the well casing, the dis- 
charge pipr, and thr puap unit is invrstigaled for the 
different well concepts and weapon effects. 

The integral well concept is analyzed as an equivalent 
static problea by using propagating wave fronts. Sh< k 
spectra analysis and the noraal aode aethod are used to 
analyze the gel-iaolated concepts. 

CR-68.008 
Investigation of Eabedding an Anchor by the Pulse-Jet Prin- 
ciple, J. C. Lsir, Torrance, Calif., Sea-Space Systeas, 
Inc., Ott 1967, Contract NBY-62225, AD663899 

To develop an eabedaent anchor to hold at 200 tiaes its 
own weight of 25 lb extends the art of deep anchorings at 
saall cost if a ballistic anchor containing a reciprocating 
aechanisa can be aaterialized. Three general concepts are 
merged in one device: (I) About half the ultra high pres- 
sure energy released froa s powder charge is used for bal- 
listic penetration of the sea bottoa. (2) A fraction of the 
balance ot this energy is trapped at high working pressure 
snd deepens the penetration by driving a siaple, short-lived 
reciprocating aachine which executes less than 1000 cycles. 
(3) Depletion of the trapped high pressure is finslly down- 
ward at low pressure froa the nose of the anchor so as to 
transport away bottoa aaterial which has been loosened by 
the set ion of the aachine. 

All aain coaponents are identified and diaritsions arr 
chosrn to aake these concepts coapatlble, and lead to a 
aetal weight slightly in excess of the 25-lb goal. Perfor- 
aance of the eabedaent depends on details of the interaction 
between the anchor and local sea bottoa and aust be develop- 
aent tested. The aechaniaa with a very short-service life 
stroke should be inexpensive, but high teapersture, high 
pressure seals for the brief duty are difficult and not 
known to he feasible. 

CR-68.009 
Naval Air Station Utilitiea Consumption Study, Lot Angeles, 
Calif., Peat, Marwick, Livingston snd Co., Apr 1968, Con- 
tract N62399-67-C-0028, AD836908L 

The basic goal ot this study was to deteraine the 
fessibility of developing a aethod or technique for predict- 
ing the utilities consuaption at Naval Air Stations.  This 
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study b<> deaooitnted that it it not currently feisiblr to 
develop > aodel (or predictinf utilities consuaption *t the 
three tuple Naval Air Stations. However, retultt indictte 
that if the proper data were available, a valid and accurate 
electrical utilities aodel could be constructed. 

CR-68.010 
Detifn of Cylindrical Reinforced Concrete Tunnel Linert to 
Resist Air Overpressures, A. J. Hendron, Urbana, HI., N. H. 
Newaark Consultint Engineering Services, Jun 1968, Contract 
NBY-62218, AD837422L 

This report presents a procedure for the design of 
cylindrical reinforced concrete shelters thai are buried 
with their axes parallel to the ground surface. The aelhod 
it bated on a study of coabinationa of thrust and bending 
■oaent which aust be resisted by a reinforced concrete 
tunnel section when the section and surrounding soil are 
subjected to blast loading. On the basis of this ttudy, it 
has been potsible to define a design thrust, it a (unction 
of depth of burial, and a design bending aoaent, as a func- 
tion of the cylinder stiffness, for a cylinder buried in a 
granular aaterial. 

CR-68.011 
Triga Oceanograpbic Power Supply for a Manned Underwater 
Station Voluae 1, Reference Design, J. B. Dee, San Diego, 
Calif., Gulf General Atoaic, Inc., Jun 1968, Contract 
N62399-67-C-0046,  A0836066 

The Triga oceanograpbic power supply (TOPS) it detigned 
to provide 100 kW of electrical power for a aanned under- 
water ttation (HUS). The design is based on utilization of 
existing technology both in the reactcr and energy conver- 
sion unit. 

The nuclear steaa supply modulo is based on the widely 
used Triga research reactor. It contains the entire pres- 
surized water priaary coolant circuit and the steam genera- 
tor. The ll-ZRH-(ueled, water-cooled core is characterized 
by unique (eatures o( inherent sa(ety with load-(ollowing 
capability. The result is a siaple syste« requiring a 
■iniaua of attendance by an operator. 

The active aechanisas of the steaa-rankine cycle power 
conversion systea utilize only coaaercially available coapo- 
nents. The entire power plant except (or the control con- 
sole it contained in a one-ataosphere environaent at a depth 
o( 6,000 (t by a pressure hull which is adapted to (unction 
alto   as   condenser    sur(ace    for   the   theraodynaaic   cycle. 

Design eaphasis throughout the study has been placed on 
reliability, ainiaua risk, and utilization o( o((-the-shel( 
equipaent, with plant efficiency taking a subordinate posi- 
tion. The basic TOPS nuclear steaa supply module it de- 
signed to support alternative power conversion systems for 
producing up to 500-kW-net electrical power. 

CR-68.012-2 
Concept   Developaent   of   Manned Underwater Station,   Vol.   11, 
D.   W.   Carreau,   Groton,   Conn.,  General Dynaaics Corporation, 
Electric Boat  Division,  Jul   1968, Contract  N(>.'l')'(-t./-i-OO'w . 
«BMUMl 

This vuluae contains appendices A through E to the text 
and references given in voluae I. 

CR-68.012 Suppl 
Suppleaent 1 is a color movie of the model lest program. 

CR-68.013 
Concept Developaent of Manned Underwater Station, Supplement 
no. 2, D. W. Carreau, Groton, Conn., General Dynaaics Corpo- 
ration, Electric Boat Division, Jul 1968, Contract N62399- 
bT-C-OOW, AD841300L 

This suppleaent contains the prograa plan and cost 
data.  Basic report text is in CR-6g.012-1 and CR-68.012-2. 

CR-68.014 
Environaental Effects on Engineering Properties ol Deep 
Ocean Sediaents - Phase 11, E. Vey, R. D. Nelson, Chicago, 
111., Illinois Institute of Technology Research Institute, 
Jun 1968, Contract N62399-67-C-002I, AD8489S0L 

The effect of the environaental pressure on the consol- 
idation and shear strength characteristics of deep ocean 
soils was investigated. Consolidation, direct shear and 
vane shear tests were perforaed on remolded specimens of 
soils Hredged (roa the ocean bottom. These tests were 
conducted in sea water within pressure chambers at hydro- 
static environaental pressures up to 10,000 psi and at 
temperatures ol 1C to ]C, the temperature ol th' deep ocean. 

The environaental pressure caused no appreciable ettect 
on the direct shear strength nor the vane shear strength tor 
either the silt soil and clay soil. 

The environaental pressure caused no appreciable 
e((ects on the consolidation characteristics of the silt 
soil. For the clay soil the time period to reach 100% 
priaary consolidation was increased by the environaental 
pressure with the amounts of priaary and secondary consoli- 
dation not appreciably affected. 

These tests were conducted on completely remolded deep 
ocean specimens which had%a soil structure different froa 
the in sit'i structure. Therefore, the results obtained may 
differ for the same soils in the natural state. 

CR-69.001 
Toxic Agent Monitoring System, B. W. Uebel, R. M. Roberts, 
El Monte, Calif., Aerojet-General Corporation, Jul 1968, 
Contract NBY-62211,  (Confidential) 

) 

CR-68.012-1 
Concept Developaent o( Manned Underwater Station; Vol. I, 
Test Sections 1 Through XVII, D. W. Carreau, Groton, Conn., 
General Dynaaict Corporation, Electric Boat Divition, Jul 
1968, Contract N62399-67-C-0044, AD86S2UL 

Thit report describes the developaent o( a aanned 
underwater station concept capable o( tupporting (ive aen 
(or 30 days at depths up to 6,000 ft in a om-atmosphere 
shirt-sleeve environaent. Functional requirements for the 
various subsysteas and the overall configuration are estab- 
lished. The rationale for selection of particular systems 
is presented and the integration of these systeas into the 
station is carried out. 

The station peiaits direct observation at depth froa 
within the one ataosphere environaent. Indirect observation 
is also passible with closed circuit TV. The station has 
the ability to recover staples with a aanipulator and bring 
thea into the pressure envelope at depth through the lock- 
in/lock-out systea. 

Voluae I contains text, sections I through XVII and 
refercmes to the total report. Voluae 11 contains appen- 
dices A through E. Reference is «ade to Suppleaent I, « 
color movie of the an.iel test prograa. See Report CR.013 
(or the prograa plan a>,d cost data. 

CR-b9.002 
Analysis   o(   Rectangular   Shallow   Shells,   C.    V.   Chelspati, 
Culver   City,   Cali(.,   Jul   1968,   Contract   N62399-67-C-0040, 
AD854939L 

The analysis ol rectangular shallow shells with arbi- 
trary boundary conditions and shapes is (oraulated using the 
aethod o( modified (inite difference and fraae-work analogy. 
The analysis and the digital coaputer prograa is developed 
with the object of using the large scale digital computers 
efficiently to solve a wide variety of elastic problems in 
the class of shallow rectangular shells. The boundary 
conditions at the edges can arbitrarily be specified as 
free, siaply supported (roller), (ixed, or can be supported 
by edge beaas. The thickness o( the shell, the distance 
(roa an arbitrary plane to the panel points and the loading 
can be specified as desired. 

The analysis ol linear elastic shells is developed 
using a displaceaent aethod of approach. Equations of 
equilibrium, strain-displaceaent relationships and stra-n- 
stress resultant relationships are developed independently 
in series of matrix equations. The stiffness mstrix is 
developed in the font of series of subaatrices. The ele- 
aents  of   the  portion  o(  the stifdiess aatnx  and the   load 
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vrrtor .it any Irvrl N is autoaatirally grneratrd and aodi- 
iK'd by f I iniii.it Hin appropriate rows and columns, depending 
upon the forced boundary conditions. The generation of the 
nonzero subaatrices and the solution of linear equations 
start (mm one edge, 1*1, and progresses to the opposite 
edge where N = N. The «atrix need not be sywrntltic. Solu- 
tion for the set of linear equations results in finding the 
unknown displaceaent conponents of the shell under a given 
loading. The strains at the panel points mil stress resul- 
tants are calculated using the appropriate «atrix equations. 

CR-69.003 
Functional Design of ar Ingress-Egress Systea for an Ocean 
Bottoa Station, K. H. Sapp, Annapolis, Md., Westinghouse 
Electric Corp., Ocean Research and Engineering Center, Oct 
1968, Contract  N62399-68-C-0020, AD841554L 

The design provide) aeans to resupply a aanned under- 
water station on the oce.n bottoa. Environaental and logis- 
tics constraints are def ned and alternatives to the base- 
line systea are suggested. An outline specification for 
equipaent   is  included. 

The baseline systea uti'izes a deep submergence rescue 
vehicle (DSNVJ suitably aodiiied for station resupply. The 
operation is thus perforaed only once in 30 days for a five 
man station. If, when the station is actually deployed, a 
DSRV is not available, other methods utilizing diving bell 
type structures aay be employed. 

Of the three candidate site areas examined, San 
Cleaente, Hawaii and Kauai Islands, Hawaii is most advanta- 
geous based on environaental  and bathymetric considerations. 

Under the constraints of the study a single 9-ft-diaB 
sphere has been chosen for an access chaaber. Other config- 
urations have advantages, especially thit of utilizing the 
upper   portion   of    the    reactor   cylinder    for   main   access. 

CR-69.004 
An Evaluation of High-Expansion Foam Systems for Protection 
of Naval Shore Facilities, M. J. Miller, E. W. J. Troup, 
Norwood, Mass., Factory Mutual Research Corporation, Aug 
1968, Contract N62399-68-C-002I, AD8W054L 

The usefulness of high-expansion foai.. systems in Naval 
shore installations is evaluated on the basis of, (1) a 
literature survey, (2) evaluation of three representative 
foam systems, (3) tests on one selected system to determine 
whether detriment to systea performance results from combus- 
tion produc i, if the foam generator is housed within the 
protected ' .dings, and (4) a cost effectiveness comparison 
between quc fied foam systems and water sprinkler systeas. 
Based on the evaluation, recomaendations are made relative 
to the use of high-expansion foam and alternative systems in 
Naval shore facilities. 

CR-69.005 
Systems Analysis of Pontoons, M. F. Karchnak, C. L. Hayen, 
Rockville, Md., Cballenk^r Research Inc., Oct 1968, Contract 
N62399-68-C-OOI7, AD851R9L 

A description is given of nine pontoon systems includ- 
ing current Navy pontoon systems and comaercial systems. 
These systeas are evaluated against 14 aaphibious assault 
type aissions such as causeways, lighters, crane platforms, 
and fuel barges. The parametric characteristics of pontoon 
systems are thus developed. An effectiveness model is 
developed to provide an analytical aethod of evaluating the 
pontoon systems relative to the missions. The model is ex- 
ercised for the nine systems across the i4 aissions and the 
most effective system identified for various weighting 
assumptions. Finally, an optimum pontoon system is defined 
based upon the model exercise. 

CR-69.006 
Study of Service Shelters for Polar Facilities on Ice and 
Snow, Sherman Oaks, Calif., King-Senioff-Steinaann-King, Oct 
1968, Contract N62399-68-C-0007, .U)854938L 

Service shelters are required for airfields, harbors, 
and similar logistical support facilities at polar stations. 
Williams Field at McMurdo Station, Antarctica, is such a 
support facility. Although it is the principal U.S. air- 
field in the Antarctic, it is located on a deep snowfield 
and its principal facilities consist of skiways on snow and 
runways on ice. 

Requirements, criteria, and design approaches are 
developed in this study for'mobile service equipment and 
shelters to provide flight-line support, service and supply 
centers, public-works shops, and unheated storage shelters 
for such facilities. These include mobile equipaent for 
aircraft maintenance, standard-use structures for control 
centers and light industrial shops, special use structures 
for heavy industrial shops where heavy floor loads are 
involved, and unheated storage structures for ready-access 
and long-term storage of critical materials and equipaent. 
The study concluded that slightly modified coanercial equip- 
ment and structures meet the requirements for mobile equip- 
ment and standard-use structures, but special designs are 
required to fill the requirements for special-use and un- 
heated storage structures. 

CR-69.007 
A Study of Response of Port Hueneme Harbor and Offshore 
Regions to Incident Waves, L. Hwang, D. Oivoky, Pasadena, 
Calif., Tetra Tech, Inc., Dec 1968, Contract N62399-68-C- 
0036, AD84S147L 

A study was performed to determine response of the 
harbor of Port Hueneme to incident periodic and dispersive 
(explosion) waves. A newly developed analytical method 
capable of treating harbors of arbitrary shape is utilized 
and the corresponding computer prograa is included in an 
appendix. Response to waves generated by three hypothetical 
nuclear explosions of 1, S and 10 fit in the Santa Cruz basin 
is calculated as is the resulting run-up along adjacent 
shorelines. 

CR-69.008-1 
Ferro   Cement   Panels,   Vol.   1,   Experimental   Evaluation   and 
Protective  Potential,  I.  Adams, Van Nuyt, Calif., T. Y.  Lin 
and     Associates,     Nov     1968,     Contract     N62399-68-C-0040, 
AO8S0630L 

A series of practical experiments was conducted in 
order to judge the effectiveness of ferro cement panels in 
building revetments, bunkers, "concrete sky" aircraft cover 
and fenders around bridge piers for protection against 
underwater demolition charges. Ferro ceaent consists of 
sand-cement mortar filled with closely woven steel aesh 
reinforcing. 

Panels of varied design were exposed to rifle and 
pistol fire. Two-inch panels were exposed to surface and 
underwater demolition charges up to 20 lb of TNT, the latter 
in different arrangeaents and stand off distances from a 
siaulated bridge pier under 11 to 16 ft of water. One-inch 
panels were exposed to the N26 hand grenade, M79 cartridge 
grenade, M16 rifle, Slmffl and 4.2 in. mortar shells, lOSaa 
Howitzer shell and to 66HI and 3.S in. rockets, heat. 

CR-69.008-2 
Ferro Cement Panels, Vol. 2, Military Uses and Installation, 
R. Adams, Van Nuys, Calif., T. Y. Lin and Associates, Nov 
1968, Contract N62399-68-C-0040, AD8S0631L 

Military uses and installation of ferro ceaent panels 
are   presented,   based   on  conclusions   reported   in  volume  I. 

Tilt-up construction of revetments is recommended, with 
sections 3 ft wide and a multiple of 3 ft in height, of two 
layers of 3 ft x 3 ft x 1-in. panels secured at their verti- 
cal edges to wood 2 x 8's. Support is provided by posts at 
9 ft centers and a rail to which tops of sections are 
secured. 
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kvttatftt seitions ire cuanmeiuleJ lor tin" walls md 
root ot bunkers m prepared detensive positions. In hasly 
-lefensf resulunj Iro« a ntreUng engagfiwnt, sinftle 1-in. 
panels abou* ( sq ft in area will reinforce hastily Jug-in 
proteition Their availability ui a meeting engagement is 
problematiial. 

For "concrete sky", blanketing layer» of j ft x 3 ft x 
l-in. panels fjuruated in place over an arched supporting 
structure is re.'oanended, with multiple layers separated b 
in.    by   limber   spacers   secured   to   the   layer   beneath  them. 

For pier tenders, it is recomnended that pre-fabncated 
sections of two >• ft x * ft x 2-in. panels secured to wood k 
x b's, filled with urelhane or polystyrene foam, be sus- 
pended from the bridge superstructure by means of steel wire 
strands. 

CR-e9.00<» 
Vibratory Embedment Anchor System, J. A. Hardesich, L. R. 
Harmonson, Long Beach, Calif., Ocean Science and Engineer- 
ing, Inc., Feb l%9. Contract Kö:J99-68-C-0008, AD8<.8920L 

A requirement existed for an anchor especially suited 
for deep ocean work. Conventional anchors are designed for 
placement by dragging and have low efficiency in resistance 
to uplift forces which makes these anchors impractical for 
use in ocean depths greater than Ü0Ü ft. An anchor that can 
penetrate vertically into the ocean bottom and develop a 
high capacity to resist uplift and horizontal loads relative 
to its own weight is required for active and contemplated 
ocean tasks. The aim of this project was to meet this 
requirement by developing and testing a vibratory type ol 
anchor similar in principle to conaercial vibratory pile 
hammet's and vibrating core samplers now in use. It has been 
our intention to develop an anchor of this type that would 
offer advantages in weight control, versatility, and safety 
over an anchor embedded with a single phase burst of energy 
and also in placement, performance and economy of material 
over a conventional anchor. 

CR-69.010 
iNumber reassigned. 1 

CR-b9.0ll 
Polymer-B^ipd Silt-Stabilization System and Application 
Equipment for Salvage Operations, 1. U. Uldaan, H. N. 
Epstein, D. W. Fnnk, Columbus, Ohio, Battelle Memorial 
Institute. Dec i9b8. Contract N62399-68-C-0028, AD847380L 

The program described in this report is the second 
phase in the development of a polymer-based silt- 
stabilizaticn system. During this program several algin 
resins gelling agents, and filler materials were evaluated 
in laboratory beaker experiments. The most promising of 
these were then evaluated in a test tank. Test-lank experi- 
ments were made with especially designed equipment. An 
important aspect of the work was the development of a method 
and equipment capable of dispensing and gelling the polymer 
so that a continuous and coherent film could be obtained. 
The experimental equipment designed for test-tank evaluation 
was capable of laying a film about 1 ft wide. After a 
number of experimental runs were made in the test tank, a 
basic material system was selected. Simplified application 
equipment for field experiments was then designed. This 
app.ication equipment consisted of (1) a 3-ft-wide nozzle, 
(1) iO-ft hoses, 13) a gasoline-engine-powered polymer and 
gelling-agent pumping and storage system. These equipments 
were successfully operated m the test tank. Based on the 
results of this develc>-'—nt work, recomnendatlons were made 
for further detail investigation of the required operational 
qualities of the material system, field tests of the appli- 
cation equipment, development of field-application tech- 
niques, and development of a larger scale application sys- 
tem. 

CR-b9.0U 
Nemp Hardening of Protective Shelters, Technical Data, F. A. 
Fisher and others, Pittsfield, Mass., General Electric Co., 
Feb I9b9,  Contract Nfe2399-68-C-003l 

CR-b9.0l3 
Nemp Hardening ot Protective Shelters, Technical Data Sup- 
plement to CR-b9.0l2, F. A. Fisher, D. W. Caverly, 
Pittsfield, Mass., General Electric Co., Feb 1969, Contract 
Nb2399-b8-C-0031,   ISecret-RD) 

CR-b9.0l'. 
Creep of Floating Ice Sheets Computer Calculations, D. H. 
Garbaccio, San Marino, Calif., Science Engineering Asso- 
ciates, Dec 19b8,  Contract Nb2399-b8-C-0023 

Using a digital computer calculations were made of the 
deformations and bending moments in a floating ice sheet. 
The Ice behavior was described by a linear viscoelastic 
model consisting of a Maxwell and a Voigt element in series. 
Loading with circular symetry uniformly distributed was 
applied to a plate of finite thickness described by Reissner 
theory. The effect of superposed loads describing aircraft 
landing gear was considered. Calculations were also made 
for a linearized approximation to the problem of a thin 
sheet described by a power creep law. The method was only 
partially successful because the time span of applicability 
was short. 

CR-09.015 
Vulnerability of Buried Cables to Nuclear Detonations, John 
Karagozian, Consulting Engineer, Los Angeles, Calif., Mar 
1969,  Contract N62399-b9-C-0021 

This report presents the vulnerability, design, test, 
and installation requirements associated with cables buried 
near the surface in the high-overpressure regions resulting 
from nuclear weapons. Relative displacement in a non- 
uniform media is predicted as the critical environment. The 
study cable is assumed to be a solid ductile metal core with 
polyethylene Insulation. Vulnerability is given as a func- 
tion of overpressure range, weapon yield, and media charac- 
teristics. Laboratory tests are recoaaended to determine 
cable fragility levels as a function of the interaction with 
soils (and rock inclusions) under pressure and rigid body 
motions. Plowing and trenching techniques and costs are 
discussed with examples of installed systems involving over 
6000 miles of cable. 

CR-69.016 
Feasibility Study of Deep-Fracture Electrical Grounds, R.  L. 
Richardson,   Petroleum   Engineer,   Ventura,   R.   D.   Hitchcock, 
Physicist,   NCEL,   Port   Hueneme,   Calif.,   Jun   1969,   Contract 
N62399-69-C-0026 

This report presents the result» of a study of the 
technical feasibility and costs of vertical grounds. The 
proposed grounds are constructed by drilling a vertical hole 
to depths of up to 10,000 ft and subsequently producing a 
horizontal or vertical fracture, filled with electrolyte, 
that has a surface area and thlckne»» as large as practica- 
ble. 

Resistances to ground a» low as 2 ohms cannot be 
achieved with a center-fed horizontal fracture, unless the 
fracture radius is greater than 1,200 ft, the fracture 
thickness is 10 times the predicted thickness, and the 
bore-hole radius  is increased locally to 3 ft. 

CR-69.017 
Parametric Study of Air Entralnment Subsystems, T. N. 
Gardner, Los Angeles, Calif., Mechanics Research Inc., Aug 
1969,  Contract N62399-69-C-0020, AD864016L 

This report is a cost-effectiveness evaluation of 
current approaches to the design of air entralnment sub- 
systems. It contains no new gas dynamics or other technolo- 
gy. Numerous different solution» to the design problem are 
considered and  relative merits of each are established on a 
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o cost baiii. Coniidertblr deiifa iad coit dita are prr- 
(entrd. * probabiliitic effectiveoeti aodel 1$ cooitructed. 
RccoiBtndttioni for further research end developaent are 
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of coocluiiona, recoaBcadationi asd coat coaptriaoo of these 
aysteas and the preparation of the design calculationa, 
apecificationa and conatructioo drawings of the selected 
systea. 
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CK-69.01« 
Heaaureaenta of Shock Wave Attenuation in Ducta With Large 
Length-to-Diaaetcr Ratioa, C. E. Wooldridge, R. J. Kier, 
taM Park, Calif., Stanford Reaearch Institute, Nov 1969, 
Contract N62399-69-C-0037, AD8642S>L 

An investigation haa been conducted to detenine the 
■agnitude of viacoua attenuation of the shock front in 
aaooth-walled tubes with a length-to-diaaeter (L/0) ratio of 
600. The teata were carried out in a hydrogen driven ahock 
tube of 0 485-in. inside diaaeter, with air and sulfur 
hexafluonde aa the driven gases. The pressure in the 
driven section was held at 1 ataosphere for the tests rsog- 
ing up to s Nach nuaber of 8.9. It was reduced below 1 
ataosphere at higher Nach nuaber» in order to avoid heating. 
The incident ahock produced a square pressure pulse. The 
initisl shock Nach nuabers were varied froa about 3.5 to 
1).7. The corrcaponding initial ahock overpressure rstios 
vsried froa shout IS to 250. 

CR-69.019 
Dynsaic Response Analysis of Two-Oiaensional Structures With 
Initial Streasea and Non-hoaogeneoua Daaping, Berkeley, 
Calif., University of Cslifornia, Departaent of Civil Engi- 
neering, Nov 1969, Contract N62399-69-C-00169, AD874628L 

A aethod of analysis for the evaluation of the dynaaic 
response of two-diaensional solids is presented. A Fortrsn 
IV listing of the coaputer prograas is included. 

CR-69.020 
Sanguine Facility Syatea Study, W. Wingenbach, F. Hodoay, 
Santa Barbara, Calif., Aaerican Narhine and Foundry Coapany, 
Dec 1969, Contract N6:399-69-C-0019, (Secret) 

CR-69.020A 
Suppleaentary Report, Sanguine Facility Systea Study, Appen- 
dices 0 and E, W. Wingenbach, Santa Barbara, Calif., 
Aaerican Machine and Foundry Coapany, Aug 1970, Contract 
N62399-69-C-0019,   (Secret) 

CR-69.021 
lovestigstion of Blast Resistant Water Well Concepta, D. F. 
Abildakov, T. N. Gardner, Los Angeles, Calif , Nechanics 
Research,  Inc.,  Jan 1970,  Contract N62399-69-C-0033, 
AD87S931 

Eleaenta of a hardened water well were defined and 
sited to withstand weapon threats up to S Nt, 3,000 psi in 
seven different subgrade profilea. Within the objective of 
achieving coat-effectiveness of the well designs, an atteapt 
waa aade toward uniformity and siaplicity of approach acroaa 
the range of threat and geological profilea. A teat prograa 
waa carried out to deteraine the susceptibility of puapi to 
shock snd hydrodynaaic pulae. Eleaent costs and total well 
costs were deterained for selected configurstions in the 
different geological profilea. Conaidcrable design and cost 
dsts are presented. Recoaaendationa for further t;search 
and flevelopaent are aade. 

CR-69.022 
Feaaibility Study and Design of Hardened Evaporative Cool- 
era, W. B. Koerner, W. A. Renner, Los Angeles, Cslif., 
Agbabian-Jscobscn Associatea, Feb 1970, Contract 1162399-69- 
C-0006, ADI7S930L 

A study is presented on the feasibility of designing 
and constructing, for teat purposes, an evaporative type 
cooling aystea loca ed within an underground ahelter hard- 
ened to withstand an airblaat overpressure of 600 psi. The 
study includes the analysis of two governaent-furnished 
basic evaporative .ooling concepts resulting in presentation 

CR-69.023 
A Coaputer Prograa to Display the Dynaaic Streaa Analysis of 
Structures, H. J. Kaits, S. H. Shallon, Culver City, Calif., 
Visual Coaputing Corp., Apr 1970, Contract N62399-69-C-0022, 
AD871627L 

A finite eleaent aiaulation prograa for dynaaic atress 
analysis of underground structures is modified to perait 
generstion of a diaplay data file. The data file aay be 
processed by the display prograa to generate pictorial 
diaplaya on an SC 6020 fila recording systea. 

The displaya graphically represent the physical envi- 
ronaent of the atructure and provide a aeans of visually 
analysing ita atatic or dynaaic behavior. Dynaaic changea 
in diaplaceaent and atress are represented as equivslent 
aotion in a series of sequential displsya. 

The display aethod ia applicable to aay atructural 
analysis prograa which deterainea aequential valuea of 
ttreas and diaplaceaent. Prograa docuaentation ia included 
in thia report. 

CR-69.024 
Deaign of Preaaurixed Fuel Storage Tanks to Resist Air 
Overpressures, W. E. Catea, Van Nuys, Calif., T. T. Lin 
Asaociatea, Nay 1970, Contract N62399-69-C-0017, AM76828 

Thia report preaenta a deaign procedure and coat opti- 
aiiation curves for cylindrical ateel tanks with spherical 
end csps that are buried with their «sis parallel to the 
ground surface. The fuel storsge tanks are designed to 
resist high overpressures sssocisted with nuclear air blaat. 
Internal pressurixation has been utilised to ainiaixe mate- 
rial and fabrication costs snd incresse the buckling capaci- 
ty of the tanka. 

The design procedure is believed to be valid for over- 
pressures ranging froa 10 to 3,000 psi. The overall reaaon- 
ableneaa of the deaign procedure has been confirmed by 
experiaental aodel teata on buried ateel cylinders and 
preasurixed tanka in granular aaterials. 

CP-69.025 
Evaluation of High-Pressure Airblsst Attenuation Effective- 
ness of Air Entrainaent Subayateaa, S. P. Gill, et al., San 
Leandro, Calif., Physics International Co., Apr 1970, Con- 
tract N62399-70-C-OOO3, AD87S42SL 

Thia report describes the results of a teat in which 
four air entrainaent aubaystea (AES) conceptual aodela were 
exposed to a simulated nuclear airblaat at 3,000-pai over- 
pressure. The Boss explosively driven blast simulator waa 
used to generate a blaat wave prcssure-tiae profile closely 
matching 1/9 acale of a 1-Ht nuclear burst ia a 7 x 2t-in. 
rectangular blast duct 100-ft long. 

AES aodel» were welded to the blsst duct and inatru- 
aented with piexoclectric pressure gauges. Results include 
pressure-time histories at blaat valve locationa and accumu- 
lator atationa, and observation» of aodel coaponent fsilure 
modes. This test represents the first time that auhacale 
air entrainaent aubayateaa hsve ever been exposed to blast 
waves in air at high overpreaaure levels, and the results 
indicate aubatantial differencea between predicted and 
aeaaured pressures. 

CR-69.026 
Propellsnt-Actusted Eabedaent Anchor, R. A. Thoauson, F. J. 
Bucells, E. I. Lindberg, Downey, Cslif., Aerojet-General 
Corporation, Ordnance Diviaion, Nov 1968, Contract N62399- 
68-C-0002, AMS0896 

Thia report contains s review of the results of an 
engineering, development, and manufactu.-ing prograa for the 
development of a propellant-actuated eabedaent anchor. The 
objective of the prograa waa to provide a prototype anchor 
ayatea auitable for aarine aalvage operationa.    Calculation» 
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and «atineerint diicutiion» arc pretrated to tupport thr 
dr*i|n ronrrpt and certain ipecific coaponenta contained in 
the ayatea. Teat reaulta are reviewed to define the drauo- 
atrated perforaance capability of the anchor in a variety of 
ara-floor coapoaitiona. Nuaeroua photographa and drawings 
are included to illuatrate the varioua anchor ayatea coapo- 
nenta and to docuaent the developaent teat operationa. 
Several appendiaea are included to define apecific teat 
procedurea, aoae of which are applicable to a general, 
future proof-teat and evaluation prograa. 

«-69.027 
Earthquake Occurrence and Effecta in Ocean Areaa, B. W. 
Wilaon, Conaulting Oceanographic Engine f. Paaadena, Calif., 
Nar 1969, Contract N62399-69-C-0M2, AD8S9931L 

Preaent-day concept« of the aajor aeiaaic zonea around 
the world are diacuaaed in relation to obaerved feature« of 
earthquake occurrence. There ia aounting evidence that 
vertical cellular convection of eartha aantlr aaterial is 
responsible for sea floor spreading about the aid-ocean 
ridgea and for under-thrusting of oceanic crustal blocka 
beneath adjacent continental crusta. Earthquake activity is 
largely confined to the boundaries of these crustal blocks 
where thrust faulting along ialand arcs and ahear along 
tranafora or transcurrenl faulta are proceeding. Seisaici- 
ties of different oceanic regions are presented in teras of 
available atatistica on earthquake occurrence relative to 
earthquake aagnitude. Characteristic features of terrestri- 
al earthquakea are reviewed, aa well aa known features of 
large aubaarine earthquakes, both as to tectonic aoveaents 
and sea disturbances. Froa aeasureaents of accelerographs 
and general statiatical inforaution, accelerationa and 
velocities of ground aotion are assessed in relation to 
earthquake aagnitude. Other paraaeters such as fault 
length, duration tiae of shaking, aaxiaua tectonic diaplace- 
aent are related ststistically to earthquake augnitude 
Tsunaai generation ia alao reviewed and approxiaate atatis- 
tical relationships given for wsve height, period and aource 
diaenaions in teraa of earthquake aagnitude. The vulnera- 
bility of ocean bottoa structures to effects froa earth- 
quakes is then dealt with froa the viewpointa of aeisaic 
risk, foundation failure, structure dynaaics and tsunaais. 
\ nuaber of auggeationa are aade for needed reaearch in 
areaa of deficient knowledge. 

CR-69.02t 
Underwater Laser Surveying Systea, D. R. Borchardt, Redondo 
Beach, Calif., TRW Systeaa Croup, Mar 1969, Contract N62399- 
69-C-0010, AD85996«L 

This report deacribes the developaent of an underwater 
laaer surveying systea (ULSS) usable by two divera for plot 
layout, bottoa contour aapping and other underwater survey- 
ing aissions. The TRW portable cold-cathode argon laser is 
the central eleaent to the systea. The supporting test 
prograa deaonatrated the feasibility of the ayatea for plot 
layouts to 6-in. accuracy and contour elevation to 1.2-in. 
accuracy over rangea of up to 100 ft. 

Operating procedurea and aainteoance inatructions for 
the systea are alao included in the report. 

CR-69.029 
Bolted Joint Connections for Deep Ocean Applications, D. V. 
Carreau, Groton, Conn., General Dynaaics Corp., Electric 
Boat Diviaion, Jun 1969, Contract N62399-67-C-0O44-PO01, 
AD85517n 

This repoit identifies the criteria, rationale, «ad 
design analysis for pressure-hull bolted joints for use in 
the construction of non-coabatant deep ocean habitats such 
aa the Banned underwater station (MUS). Bolted joints are a 
necessity to provide versatility in construction utilizing 
«tandardized aodulea. Nodular construction perait« a varie- 
ty of configurationa to aeet the requireaenta of specific 
aiasion«. Safety ia provided by the utilization of previ- 
ously certified aodulea. Systea growth can be accoaaodated 
by adding aodulea to «n existing basic systea. 

The bolted joint de«ign is baaed on criteria estab- 
lished by the fflis, A bolted joint ia utilized for the 
preaaure-hull (power plant) aodule to perait interchange- 
ability of experiaental power plants. This joint is approx- 
iaately 12-1/2 ft in diaaeter. In addition, a saaller 
bolted joint is used to attach work aodulea to thr obaerva- 
tion aphere at the bottoa of the atation. Both jointa are 
developed in thia report and detailed engineering dravinga 
are provided. A detail design of a 1/4-scale stress aodcl 
in presented for test verification and certification of the 
design. 

This report covers phaae 1 (prototype reference design) 
of a four-phaae prograa in the developaent of pressure-hull 
bolted joints. The local prograa ia oriented toward certi- 
fication of the prototype hardware design to the require- 
aenta of NAVSHIP 0900-28-2010. This prograa providea a 
balance between analytical effort and aodel tests to obtain 
design certification prior to fabrication of a lull-scale 
prototype joint. 

CR-69.030 
Penetration of Objects Into the Ocean Bottoa (thr State of 
the Art), W. E. Schaid, Consulting Engineer, Princeton, 
N.J., Mar 1969, Contract N62399-68-C-0044, AD64S434 

The state of the art of predicting as well as achieving 
the penetration of objecta into the sediaents of the ocean 
floor ia presented. Both free-fall as well as driven pene- 
tration is reviewed. The inforaation known about ocean 
bottoa soils  is briefly suaaarized. 

For free-fall penetration the lapact velocity, attitude 
and direction are aoat iaportant and aethod« for calculaiing 
theae paraaetera are deaonatrated. 

lapact penetration relations are then discussed based 
on theoretical as well aa eapirical relations. 

The theoretical considerations valid for driving ob- 
jecta into the bottoa sediaent« are reviewed and thr equip- 
aent and aachinery available at present (1969) for achieving 
penetration or fo'r driving piles into the ocean bottoa are 
presented. Recoaaendatioua for inaediate use and for con- 
tinuing research are aade. 

CR-69.031 
Breakout Resistance of Objects Eabedded in Ocean Bottoa, A. 
S. Veaic, Duke Univeraity, Durhaa, N.C., Hay 1969, Contract 
N62399-68-C-0043,  Al)699525 

A study of factors affecting the aagnitude of break out 
resistance of objects eabedded in ocean bo.ton Following a 
literature review aost discussions deal with the basic 
problea of centrally loaded object pulled by vertical force 
froa a sediaent with level surface. Considerations of 
effects of eccentric and inclined loading and slope of the 
ocean bottoa are added. It ia found that failure patterns 
depend on relative depth of the abject, as well as on soil 
type. Theoretical analyses show better agreeaent in aoft 
and loose soil« than in «tiff and dense «oil«. Suggestions 
for analysis of suction force and effects of soil liquidity 
are given. Recoaaendations for future research include our 
problea areas. II) Effects of soil liquidity and coapressi- 
bility on failure patterns, (2) adhesion between soil and 
buried objects, (3) nature and aagnitude of suction force, 
(4) rheological properties of soils  in breakout. 

CR-69.032 
Theoretical Analysis o» the High Voltage Buried Cable, J. P. 
Wesley, Rolla, Mo., University of Missouri, Departaent of 
Physics, Nov 1968, Cr. .tract N62399-68-C-0047, A0853972L 

A theoretical analysis is presented of an insulated 
high-voltage buried cable which is center fed and connected 
to the earth at each end. Differential equations are set up 
in teras of the Hertz polarization potential and solved by 
integration of the aolution for the dipole case. Electric 
and aagnetic fields are coaputed through operations on the 
Hertz potential. Solutions are obtained for the range of 
distances froa the cable greater than an earth wavelength 
and leas than an air wavelength. Also solutions are ob- 
tained   for   the   field   inaide   the   cable   inaulation and   the 
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near rrgion ot Ihr parth. The u.lul field in the intula- 
tion is uny oiderg of «Jgnitude greater than the longitudi- 
nal field and is the only one to consider as a cause of 
internal dielectric breakdown. The radial field is indepen- 
dent of earth parameters provided the earth .s honogeneous. 

The report also exaaines the feasibility of winding 
iron wire around the cable tu shield it froa high local 
fields due tu earth inhoaogeneil leg. 

Recoaaendations included, the developaent of additional 
technology pertinent to petroleum product spills of concern 
to Naval installations, additional »anagenenl planning and 
preparation for coping with spill incidents, installation of 
equipment at Naval facilities to protect sensitive areas, 
and support of innovative developaent activities for ia- 
proved equipment and aethods for coping witd pelroleun 
spills. 

CR-b9.033 
Stress Concentrations in Hull Shapes Froa Surface Discontin- 
uities, P. N. Hoy', B. Chang, Laraaie, Wy , University ot 
Wyoaing, Natural Resources Research Institute, Apr 1969, 
Contract N62399-b8-C-000,),  AD608303 

Stresses in a sphere-cone-cylinder model of a aanned 
underwater station were studied in this investigation. Data 
were obtained froa a photoelastic model and froa a finite 
eleaent coaputer prograa to coapare the stress concentration 
at   the  change  in geoaetnes  and at the stiffener locations. 

A saall-scale photoelastic plastic model was loaded 
under an internal pressure of 1 psi at a critical teapera- 
ture of 270F and the stresses were frozen by slowly cooling 
the aodel. The cylinder diaaeter-to-thickness ratio was 9i. 
The cone was made tangent to the partial sphere at the point 
of intersection. However, the cone-cylinder intersection or 
change of surface continuity was rather sharp. Rectangular 
shaped internal radial stifteners which had the saae st.ff- 
ness as the scaled-down T-shaped stiffeners were used. 
After stress freezing, the aodel was sliced longitudinally 
and transversely, and the aeridional and circuaferential 
stresses were determined with a IO-in.-diaa colliaated light 
polariscope. 

The highest stress occurred at the inner surface of the 
intersection ot   the  conical  section with the aain cylinder 
Recoaaendations   are   aade   to  reduce   the high stress  concen- 
trations,   and  general   guidelines   in   the  design  of similar 
structures are presented. 

The results of the three-diaensionsl photoelastic 
investigation agreed quite well with those of the finite 
eleaent analysis. 

CR-69.034 
A Wet and Dry Deep Subaergence Electrical Power Transmission 
System, R. K. Swanson, et al., San Antonio, Tex., Southwest 
Research Institute, .'il 1969, Contract N62399-69-C-0001, 
AD862U8L 

This report describes the preliminary design of a 4,160 
V, 3-phase, 50-A/phase conventional dry connector and a 
connector that can be connected and disconnected underwater 
which is designated as a wet connector. The state-of-the- 
art in connector design and fabrication is discussed in 
detail. Underwater transaission cable state-of-the-art is 
presented and finally a bibliography containing pertinent 
inforaation  on  cables,   connectors  and  components   is given. 

CR-70.001 
Study of Equipment and Methods for Removing Oil Froa Harbor 
Waters, u. C. Walkup, et il., Richland, Wash., Pacific 
Northwest Laboratories, Battelle Memorial institute, Aug 
1969, Contract N62399-69-C-0028,  ADb96980 

A cost effectiveness analysis was performed for equip- 
ment, materials, and techniques for the reaoval of spilled 
petroleum products froa the surfaces of ports and harbor 
waters used by U.S. Naval craft. Effectiveness criteria, 
formulated for presently practiced methods and available 
equipaent and materials, included speed, completeness, ease 
of operation, effect on aarine life, and availability. 
Paraaeters for the effectiveness study were based on the 
petroleum products now in use or planned for future use and 
a detailed review of the geographic, hydrographic, physical, 
an. .vironaental characteristics of ports used by the U.S. 
Navy. It war. found that the two most cost effective systems 
for broad application were mechanical recovery of spilled 
material by surface suction devices supplemented by mechani- 
cal containment and the application of chemical dispersants 
by   pier   or   vessel   mounted  high  pressure  spray  equipment. 

CR-70.002 
Manned   Underwater   Station Resistance in Still Water  and  in 
Waves,     0.     J.     Sibul,    Berkeley,    Calif.,    University    of 
California,   Berkeley,   Jul   1969,   Contract  N62399-68-C-0045, 
«S71MM 

Two models of aanned underwater stations were towed in 
still water as well as in waves. The resistances were 
measured and the optimum towing configurations recoaaended. 
The response curves for added resistance were derived froa 
unifora wave tests. Then the added resistances were calcu- 
lated for sea states 3 and 5 and compared with aodel tests. 
Dynamic forces in towing cable (caused by wave action) were 
measured. 

Some measurements were made to estimate overturning as 
well as oscillatory moments produced by bottom currents 
while the station is sitting on the bottom. 

CR-70.003 
Automatic Fire Protruion Systea for Manned Hyperbaric 
Chaabers, Phase I, Systea Developaent, I. A. Eggleston, W. 
R. Herrera, G. E. Coaaerford, San Antonio, Tex., Southwest 
Research Institute, Aug 1970, Contract N62399-68-O0022, 
AD712848 

The problems of fire detection and suppression in dense 
atmospheres typical of diving chamber service are analyzed, 
with special attention to nitrogen-oxygen up to 8 ata and 
helium-oxygen up to AS aim. Spectral comparisons Indicate 
either infrared (1R) or ultraviolet (UV) flame detectors may 
be used. The current IR equipaent is the better choice. 
There is a need for a combustion products detector and an 
acceptable model ll available. Although it is sensitive to 
changes in atmospheric density, automatic compensation is 
feasible. Dense atmospheres affect the performance of water 
spray nozzles. Coaplete data are given for a 'ypical line 
of comercial nozzles (Viking) for four sizes and five 
nozzle angles, at flow pressures of 60 psig and chamber 
pressures up to 500 psig. A water rate for suppression is 
estimated at 2-3 gpa/sq ft, and supported by fire test data. 
The flash-off of i'.ssolved gases can be a serious problem in 
systea design. A closed water loop balanced to chambei 
pressure and pump driven when needed is preferred to any 
systea which exposes water to gas pressures above the cham- 
ber operating level for periods long enough to permit satu- 
ration. 

CR-70.004 
A Study of Automatic Fire Protection Systems for Advanced 
Bases, L. A. Eggleston, San Antonio, Tex., Southwest Re- 
search Institute, Jul 1969, Contract N62399-69-C-0027, 
AD8S99S0L 

Advanced bases store material of high mission support 
value, but site limitations make conventional fire protec- 
tion systeas impractical. The AB fire threat is analyzed 
and criteria developed which a systea must meet to be use- 
ful. For a typical 40 x 100-ft AB undivided warehouse, the 
concept is deve. v 1 of establishing a number of fire zones, 
each with highly responsive fast acting detector package and 
an adequate gas pressurized extinguisher package. Dry 
chemical, Freon 1301, or high expansion foam would be used 
to suit the climate. A control package using coaputer logic 
would actuate as aany extinguishers as necessary to put out 
the fire. Cost, weight, and volume data are included. 
Prototype developaent is recommended. 

• 
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CR-70.005 
Urge Oiipltceaeot Aoalym of Axiiyasetric Shells, E. 
Wilson, l. Jone», T. Hsuch, Berkeley, Calif., University of 
California, Oepartaeot of Civil Engineering, Nar 1969, 
Contract N62399-6I-C-0O3S, AM66841 

A aethod of analysis for the evaluation of the large 
diaplaceaent behavior of axisyawtric shells is presented 
A Fortran IV listing of the computer prograa ia included. 

CH-70.006 
Stability Analysis of Axityaaetric Shell«, T. Hiueh, E. 
Wilson, Berkeley, Calif., University of California, Depart- 
■ent of Civil Engineering, Sep 1969, Contract N62399-68-C- 
00)5, AD366139 

The finite eleaent aethod is applied to the stability 
analyaii of axiayaaetric thin shells subjected to axiayaawt- 
ric load conditiona. The conical ahell eleaent ia used in 
the foraulation. Several exaaplea are presented to illua- 
trate the application of the aethod. The uae of the prograa 
and a listing of the Fortran IV prograa are given in the 
appendices. 

CR-7O.0O7 
Study of Slope Instability in the Ocean Floor, R. F. Scott, 
X. A. Zuckeraan, Paaadena, Calif., Diviiion of Engineering 
and Applied Science, California Inatitute of Technology, Nar 
1970, Contract M62399-69-C-0005, AB707451 

There are three aectiona to the report, (a) ocean floor 
soil types and characteristics, (b) stability analyais of 
subaanne slopes, and (c) diacuasion of probleaa with con- 
clusions and recoaaendations. In the first aection the 
phyaical and aecbanical properties of the soils encountered 
in varioua types of ocean-floor terrain are described ..id 
suaaarized in tablea and diagraaa. The application of 
conventional aubaerial alope stability analysea to ocean- 
floor soila and their eavironaent is exaained in the second 
section. Soae aspects of the stability of unierconaolidated 
aoila foraing in areaa of rapid deposition are given partic- 
ular attention. Following a suaaary of the conclusions 
reached in the study, soae detailed recoaaendations regard- 
ing future studiea and experiaental work are given in the 
final aection of the report. 

CR-70.008 
A Literature Review on Erosion and Deposition of Sediment 
Near Structures in the Ocean, H. A. Einatein, R. L. Wiegel, 
Berkeley, Calif., University of California, Hydraulic Engi- 
neering Laboratory, Feb 1970, Contract N62399-69-C-0D07, 
AD707056 

This survey prexenta the results of a xtudy of a char- 
acteristic flocculated saaple of deep-sea tediaent. In 
aain, it consists of a literature review on, deep-sea sedi- 
ments and flows, on scour and depoaition of cohesive sedi- 
ments, and on sediaent tranaport by wave action. 

CR-70.009 
Study of Entangleaent Probability Aaong Long Vertical Lines 
in Ocean, T. Zautty, San Jose, Calif., Department of Civil 
Engineering and Applied Mechanics, San Jose State College, 
Apr 1970, Contract N62399-69-C-O0U, AD708034 

This study provides reliability inforaation related to 
the problem of line entangleaent in vertical, multiline, 
weight raiaing systeas in a turbulent ocean. Turbulence ia 
aodeled as a vertical field of stationary normal randoa 
processes with a given cross-spectral density function 
matrix. The vertical iioe is aodeled aa a linear, luaped- 
paraaeter systea. Engineering values may be assigned to the 
constant parameters in both the turbulence spectral density 
autrix and the systea response function aatrix. Frequency 
doaain analysis provides the horizontal diaplaceaent spec- 
tral density function aatrix, and a discrete representation 
of apectral denaity allows a closed form suaaation expres- 
sion for the expected rate of zero diaplaceaent crossings. 
The Poisaon distribution is aasuaed for'the calculation of 
the   probability   of   crossing   a   given   diaplaceaent   limit 

during a given time interval. Results are tabulated for the 
evaluation of aafe spacing distances for given high, medium, 
and low turbulence conditions and line system properties. A 
deterainiatic analysis is aade for the effect of vertical 
aurface wave motion on horizontal diaplaceaent. A prelimi- 
nary developaent deals with the nuaeriral simulation of the 
vertical  turbulence field. 

CR-70.010 
Environaental Analysis Relative to Portable Port Operations, 
M. H Bascom, T. W. Baaeler, et al., Washington, D.C., Ocean 
Science and Engineering, Inc., Get 1969, Contract N62399-69- 
C-0052, AD863216L 

A study of the oceanographic environaent at 11 remote 
semi-tropical coastal areas and the effects of these envi- 
ronments on the deployment and operation of the portable 
port ayateaa defined in proposed technical approaches - 41 
Eleaent no. 63712N, Project no. YMBC prepared by the Naval 
Facilities Engineering Coaaand, Feb 1, 1969. 

Consideration is given to the requireaents for and the 
effectiveneas of a breakwater systea on improving and ex- 
tending the operation of the port facilities when deployed 
along an expoaed coastline. Alternate methods of mooring 
the piership are discussed and recosnendations are made for 
methods of iaproving cargo transfer equipment to permit port 
operation without the benefit of a breakwater. 

CR-70.011 
Analysis of Wastewater Treatment and Disposal Systems for 
Advanced Bases, N. L. Drobny, S. R. Qasim, Columbus, Ohio, 
Battelle Memorial Institute, Columbus Laboratories, Oct 
1969, Contract N62399-69-C-0036, AD863790L 

Recent ailitary experience has demonstrated that safe 
and efficient waste-disposal systems for advanced bases are 
desirable in the interest of overall coabat effectiveness. 
An investigation has been conducted to determine the most 
cost-effective wastewater treatment and disposal system that 
can be obtained commercially or that will becoae available 
in the near future for 500-aan and 1000-aan ailitary caaps. 
Suggestions are also provided which indicate possible modi- 
fications of the existing state of the art to achieve sig- 
nificant iaproveaents tailored to the specific requireaents 
of advanced bases. 

Technical requireaents for wastewater treatment and 
dispoaal systeas for advanced bases were established and 
these requireaents were treated as minimum performance 
criteria. A coaprehensive survey of 19 manufacturers was 
then conducted to obtain technical and econoaic data on 
coaaercially available equipaent and systeas. A total of 21 
separate systeas were found to satisfy the technical re- 
quireaents established. 

Those systeas which satisfiel the technical require- 
aents were then subjected to a rigorous cost-effectiveness 
analysis. Unit costs (cents per thousand gallons treated- 
capital plus operating) were developed using manufacturers 
data. Systea effectiveness was determined using a decision 
weighting model based on pairwise comparisons. A total of 
eight aeaaures of effectiveness were employed in the weight- 
ing model. They are as follows: (1) simplicity of opera- 
tion, (2) simplicity of installation, (3) operational flexi- 
bility and reliability, (4) environmental quality control, 
(5) manpower requireaents, (6) space requirements, (7) peer 
requireaents, and (8) relocatability. 

Results indicate that conventional stabilization ponds 
are the least costly of all systeas available, but that 
other systeas aay be more suitable from a cost-effectiveness 
viewpoint. Guidelines were developed that can be used to 
select coaaercially available systeas for incorporation in 
the Navy's advanced base functional coaponents systea. 

It was also established that major improvements in 
overall effectiveness probably can be achieved at aodest 
expense by incorporating selected coaponents of seversl 
existing systems into a single unit tailored to the specific 
requireaents of advanced bases. Three such possibilities 
were identified. 

! 

C-4g 



immm*^ 

( 
It     itt    lriOMIH*tlilt*it    th.tt     ttli-    N^vy    puibllr    d    (olllllluin|{ 

i.s«,mil    *li'\   (lrvrl>>[>«ri)t    proKi««   ilr» l xuril    In   il(-vp|t>|t    i»- 
pluVCtl     w.lsl fw il ri       I I .   iTNX'lit       .ilfl      .ll s|-..'.,i I      byitrlUk     .III'!     tu 

ilrvrlnp mti-Ki .iti-'l »ybtrllii tot (tu- tuaplrti* wisd- «nil 
w.it i i ni.in iKi-mmt tuiiituiiiK it ilvin. i .1 basr» Kn iMMrnitnt 
elmrntk nl  kutli 4 pingrui dir tiutlinnl 

i:K-.'ü Q\i 
A   Coapuln   Vmtnu   Im   thr   Aiulybis   nl   linn  Shrlln,   I     H 
IIIIIIIHIMI,    I'      8      Sailli,    Hnkrlry,     ClIK.i    Univrrmty    of 
iilitniiiid,    III|I.IL tim m    ol    Civil     Kiigiiirri mt,    Jan    I'll''', 
CaMrict  Nbiltt-dd l-OOIS,  /UI/UIH^b 

flir llllltr rlrarnt mi Hi."I in uird tor Ihr .HI.IIVMS ol 
thin shrllk ol jihitrary urnwliy Thr nhrl I luitatr !• 
nlrali/nl hy 411 jssralil.inr nl Mil iiimitnlu rlrarnts, ami 
thr Htilliirss |iinpritirK ot r u ti rlrarnt arr rvaluatnl. Thr 
stillnrs» nl thr uHtiilrtr ••irabl*|r is ohlainril hy thr 
illlnt   SIIIIIHS1'   proiriluir 

Thr ioi«|iiitri luiixtaa IK mntahlr tin thr itatu analy- 
■ l« ol linrar shrlU tmhirilnl to ailutraiy »ui'lair filrlliuir 
loailinit» ami i oiiirnt ratnl noilal lortrs. Dmplai rwrnt liouinl- 
ary i omlil imih CM a I ho tir  K|i(iilir(l. 

Thr usr nl thr pr-^i on anil a !I-.IIIIK ol thr Koilran IV 
I'li'Hi.tni lor thr COC (i400 air ^IMII in thr rrpurt. Ainu, a 
ilim UKsion ol tlM analyslk nl a tololdal slirll with Rirrlilio- 
nal  stillrnrrt  i>  mi Imlnl an an rxanplr. 

I:K-;U.OII 
Dynaaiii FnttM nl l.nail HanilluiK Wirr Hopr anil Synthrtit 
Kopr, V.. A. Capailona, t'levrlainl, Ohio, PrrUirMrd luir 
Hrmluits ri«paiiy, Ian 1170, Copt rai t NtuMW-til-C-OOll, 
ADM :411b 

A trttinK pruitiam was rutiatril to loniluil ilynanu 
tmlH on tori|ur balaiunl wnr ami synthrtii ropr. Thr sinpr 
nl thr work wax to provulr data KO that a basis ran hr 
rstabl ishnl In srlnt Ihr br»l lypr ot 1 inr tor load- 
hainlliilK purpnsrs ill thr drrp oiran rnvuolMrnt Thr trsts 
lonsistrd ot triiMiin vs rloniat ion, rotation and kink lomia- 
tion,   and  1 nn)t i lud mal  dyiiainii   irsponsr. 

Ihr tension rlnnitat ion trsts yirldrd data lypual to 
stiamlrd luir i oust t mt ion. Thr rolat ion-kink trsts rt" 
vralrd that nrnligililr intations irsultnl m thr trat lalilrs 
whrn undri load and that no kinks wnr forwd whrn thr load 
was suddrnly rrlrasrd. Thr dynamit irsponsr trsls shown! 
that thr arastirrd ilynanii strrssrs wrrr drprndrnt upon thr 
rxiittiiK linpirmy Thr natural lirijuniiy Im thr syuthrtu 
ropr saaplr was Ü. 1 and ü.b ips lor thr wirr rnpr. Thr 
trsts indiiatrd that tin* hiKhrst valurs ot ronhinril statu 
and dynami strrssrs oii'ur at rrsonanrr wliuh muld rausr 
lailurr nl  thr lahlr at points ol  high strrss roni rntrat inn. 

It is rnoMMMidrd that sonr hydraulu paraiartrrs and 
randoa rs itation hr introdiiird in thr lutiirr trsting nl 
this typ». Strrss rrlirving littings should br mvrstigatrd 
lor    usr   on   load   hamlliiiK   Imrs    in   thr   m ran   rnvirnniirnt 

CH-70.0U 
Study    tor    Alloiatinn   ol    Haintrnanir    Kunds,    Navy    Kamily 
Housing,    H     B     Uordnn,    rt    al.,    Coluabus,   Uhlo,    Batlrllr 
Mrisorial    Institutr,    Ian    \tl0,    Contrsit    Nb2 lll-bl-C-OOdi, 
AMHUU 

This rrport lontains Ihr rrsults ot work prrlormrd 
under Contract no. N62M9-it*C«OM3, Prrsrntrd arr thr 
rrsults ol rrgrrssion ri|uations drnvrd trust rrlattng his- 
torual data on Navy tastily housing staintrnamr rrsounr 
rxprmliturrs and nprration rrsounr rxpnnltturrs (liinds) to 
strasurrs whuh ran br usrd to prrdut thrsr rsprndilurrs. 
Thr rrsults arr hasrd upon lunsidrrsliun ol approximatrly 
'>HX ot thr total dwrlling units for whuh thr Navy has 
direct rrsponsibi I ity tor staiiitrnancr and operation. Re- 
sults ot specitu rrgrrssion njuations ate prrsrntrd in Ihr 
torsi ol wurkshrrts lor usr as a sumageiaent tool in allocat- 
ing atatntenance and oprration resources. 

DH-'U Ulb 
Design and Calibration ol a Deep Ocean Nuclear Probe Inr 
SrdiM-itt Water Content, J. C. Ringle, J. R. lell, J. L. 
Hurley, Corvallis, Ore., Oregon State University, Nay IV70, 
Contract  Nb^ Itq-bS-C-OOO1»,  ACZIOIS 

A laboratory SKidel ol a nuclear «uistuir aeter was 
lunstruiled and lalthrated The «uin, which is cooposed of 
an ANBK neu* run sourte and a CD-covered I.II detector, aea- 
sui'.s epitheraul neutrons Saaples at varying coa^iosition 
and swislure content were asseabled and used to deteraine 
th- aciuracy of thr steter. 

The atoa-prrcrnt-watrr in any saaplr was found to vary 
linrsily with rpithrraal count rate, a result expected and 
prednted theoretically These aeasureaents were sediaent- 
indrprndrnt The aoisture content was deteramed Iroa the 
atoa-penent-water by using porosity. The aoisture content 
was sediaent-dependent,  as expected. 

Thr taoisturr lontent can be deterained over a range of 
about 20 to lSa%. If no information is known about the 
srdiarnt, the aax*aua error in aoisture content is about 
MX, the average error is about 161. II inforaalion is 
available concerning the sediaent (as Iroa a core saaple ot 
a gaassa density probe), the aaxiaua error in aoisture con- 
tent  is about   211,  the average error  is about  9V 

CH-W.U17 
Test and Analysis of the tquipaent Chassis Test Track, C. J. 
Nuttall, Chrstertown, Md , WNKK Incorporated, Nar 1970, 
Contrail   Nb2 )<»9-bq-C-0046,  AD712S03 

A saall, self-propelled, single-tracked test chassis, 
designnl tor usr in an upcoaing expenaental prograa of 
I rait ion tests on suhaterged soils (depths to 20 ft), it 
desinbed. Soae rrlrvant, staple state-of-the-art proce- 
dmrs lor calculating traction prrtoraance are offered. The 
irsults ol prrliamary trials, intended primarily to deaon- 
slratr aeihanual oprration ot thr rig in the underwater 
rnvt ronstent,  air prrsrntrd and coantented on. 

CR-;O.OI« 
Turbidity Currents on the Ocean Bottoa, M Ewing, W. B. F. 
Ryan, H. D. Needhaa, B. C. Schreiber, Palisades, N.Y., 
Laaont-Doherty Crological Observatory of Coluabia Univer- 
sity, Nuv  l'»70,  Contract N62199-69-C-OOOb 

The ocean bottoa turbidity currents flow downslope, 
umlrr Ihr inllurncr ot gravity and by virtue ol the fact 
'hat thr drnsity ol their entrained turbulent suspension is 
greater than that of water. Turbidity currents originate in 
upslope sediaentary reservoirs. Initiated by soae trigger 
siechanisa, the sediaent fails and starts to sluap. As all 
or parts ol the sluap are transforaed into a suspension of 
higher density than the surrounding water, a resulting 
turbidity lurrent flows downslope with increasing velocity 
(oltrn through channels) until it reaches lower gradients, 
where it further spreads out and decreases in velocity. The 
current can pick up new aatrnal fro« the sea bed in the 
path of aotion if the velocity and turbulence are sufficient 
to retard the settling of entrained particles. Turbidity 
currents can flow for several thousand kiloaetrrs, aoving 
out to the extremes ol a sediaentary depression. As the 
current slackens, suspended sediment is deposited vertically 
and laterally in graded beds known as turhidites. Depending 
upon the properties ol the initial suspension, the grain 
size ot the entrained particles, and the steepness of the 
downhill slope, the velocities of turbidity currents range 
about 10 cm/sec to over 50 knots (2,S00 cm/sec). The basal 
portion ol the average turhidite bed may be deposited on thr 
basin floor in a Irw hours. The thickness of individual 
beds ranges  trom a few millimeters to srve.ii aeters. 

Turbidity current* are potentially dangerous to ocean 
floor structures. 
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i:it-;i ooi 
Study   ul   Kquiiwrnt   and  Krlhudi   loi   Knwvmg   ui   Uinprrimi 
(111   Frua Oprn  Wtttn,   C,   H.   HriKtrr,   P.   C.   Wtlku)*,   J.   X 
RUikiha«.   I    D    Saith,  I.   H    Polrnli, N    J.   Srhiwidrr,  J 
J     Dürian,   Rii'hland,   Wash.,   Pacllu   Notlhwvat   Laburatonr» 
Dlviaion  ol   Rattrllr Nfaunal   Inttitulr,   Au|  14/0,  Cuiilia>( 
»».'("»»-/O-C-OOO« 

A toil rtlfXivrnrai «ntlyaia waa prrlurard l»i rqui|>- 
wui . ■atrnala and Ipttiniijura appluablr to rnwival or 
diaprraal ut apillrd ml trom U.S. Navy AU and AiH. vraarla 
-MI open wateri Efffi t ivenria paraartfra nulu.lr.l oil 
prodmt lyi'r» ill' 'i. diatillatr furl, Navy ipnial and 
hunkrr C), a rangr M apill luiationa [] and 12 ailra Iroa 
ahor») and varyinj apill •lira (2,700, 2/0,0OU, and 
i.. "ui.ddd gal) Cntnia tur rvaluatlun of ayatraa undn 
the abovr paiaarln tituationa, luraulalpd lot pirarntly 
availablr rijuiparnl and aalrrlala, mi ludpd toaplrlrnraa ol 
oil rnwval, ratr ol rrauval, haaard and pollution, uar in 
lialtrd anraa atraa, arnaittvity to riprttrd piiviruiiwntal 
tact>ri| aroaitikity to tra^rraluie ntrrara, loauity to 
aMrii>.> lilr and ayatn availability Coat rllrt t ivrnraa waa 
dplrraiurd uamg Ihr thirr apill aura and ihnlird lor apill 
lltfMMf arnaitivily fhr thrrr awal to»' pllntivr aya- 
tnaa lor thr ran|r ul apill aura wrrr lound to be burning, 
diaprraing and •rihanual akiming Conaidrnng ayatra 
appl ixbi lily to vanoua produrta and Ihr rpquirnarnta of 
ratr ol iraoval lor aaaaivr apilla, thr aioat prailual 
univrraal ayatra vilh a lavomblr roat rlln t ivrnraa ratio 
»J» lound to br diaprraing Thia la lullowrd by diaprraing 
plua a iontainavnt booa. Burning agrnta applird dirntly to 
Ihr apill wrrr Judgrd to br tbr third brat ayatra baard on 
ila lavorablr loat rfIrrtivrnraa but liaitrd applK«bi1ity 
to oil  typra and ptraii:Mlr burning i inuaatamri. 

CN-/1.002  - Not  availablr 

(•R-M  001 
Thr Sralloor Eaiavator, C I' Buikrly, f. S. Coxr, II Shrv, 
Anahna, Calif-, Northrop Corporation, Ein t ro-Nnhanual 
Diviaion,  Cri-  H/O, Contract N6239«-7O-C-00Ob 

Thr ayatra drlinition and analyaia proiraa through a 
drrp*o('ran aralloor raiavator la drvrloprd and dratnbrd. 
bight loncrpla arr initially loraulatrd and atudird, with 
Ihr thrrr aoat practiral bring furthn drvrluprd A i»aprr- 
hrnaivr ayatra and (oat analyaia of thr thrrr arlntrd 
rontrpta la prrlorard to drlrramr thr anigl^, aoat rlln- 
tivr (ontrpt Thr prrliamary draign and thr u-aigu apni- 
firaliona lor thia ronrrpt arr drvrloprd. Thr rraulting 
draign la ol a widr-trarkrd, rraotrly oprratrd aubariaiblr 
vrhulr rquipprd vith a revolving, rxtrndablr (jaikmlr) 
drrdging ara rapablr ol prrlonaing rarthaoving, rxavating 
drrdging laaka in «atrra aa drrp aa 6,000 It. 

Thia rrport la roapriard of four voluara. Voluar 1 
vontama thr auaaary, voluar II lontama thr prrliamary 
draign and apnifuation>, voluaw 111 containa thr lunrrpt 
drfinltion and ayatra analyaia atudira conducted to ratab- 
liah thr (rrllainary draign rrquirraenta, and voluae IV 
containa auiporting and auppleaental data drvrloprd during 
the courae of thia prograa. 

CR-;1.004 
Sanguine Syatea reaaibility Study, B, A. Young, R. J. 
Brandt, C. F Ragir, D. A. Bond, Agbabian-Jacobarn Aaao- 
clatea, Aug 1470, Contract N62.19«-70-C-001<),  (Secret) 

CR-7l.fl05  -  Not  availablr 

CR-Zl 00ti 
Auluaatir Fire Frotrdion Syttra lot Naiuird Hypribaiii 
(baadiria, I'haar II - 1'iototypr Draign, Fabniation and Iral , 
Vol A - Syatra Drkign and Trat, Vul B - iiprutoit Nanual, 
(2 vula.), I. A. Fgglratun, W R Hnrna, Sau Antonio, 
T*M., Southwrat Rrararch Inatitutr, Frb 1471, Coutiail 
Nf..'i'i'l (.')-(   iHi^'.,  AUMIbBO,  AD7I1«NI 

Baard upon thr phaar 1 rraulta, a piototypr autoaal u 
lire protrition ayatra waa lonatruitrd and tratrd at SWRI 
uamg toapiraard air and hrliua an amtuira up lo K ala 
Many pioblraa wrrr rniouiitrrrd brloir lapid, and irliablr 
mliaird (1R) drtntion loutd br aaauird. dtbri diltuul- 
liea wrrr rntountrird with an lumard paitulr (IF) drtnlui 
lor iuabuatioti pioduit», whuh although not yrl loaplrlrly 
aatialaitoiy ahowa an attraitivr potrntial Itir drtri t nig 
arimua ovnhrat aituationa Cooaidrrablr lundaarnlal woik 
waa donr ul thia unit in diving ataoaphnra A total ol 2ti4 
trata wrrr touduitrd 

til mguiaharnt wa> aalialaitory Thr uvrrail aratuird 
ayatra iraponara lioa viaiblr Haar tu Ihr klart »t watr' 
diaihargr In« tbr MMlM rangrd lioa I ) to 2.4 ar> With 
Ihr ayatra in opt laua condition, Ihr avnagr irapunar waa 
I  'i an 

CR-71 007 
Ihr   llraign   and   Fabiuation   ul   Onr   (I)   Hiulolypr   I'oilahlr 
Saokr  and  8M  Rraoval   Unit,   N    I.    Canoll,  N.   I    NiCull,  II 
I    Thirbaud,   J    ('     King,   1.    W    Corhi inn,  (van* City,  I'rnii   , 
USA   Kraranh   Corporation,   Ott   1470,   (ontiail   NtHl-M-C- 
(Kl tB,  A1IHN2 714L 

A piototypr portahlr aaokr and gaa iracwal unit wan 
drvrloprd to clrar Ihr jtauhphnr ol a aralrd loo« altn a 
lirr. 

Thr unit utili/ra a arnra ol ItltriK and ihraual hrd* 
to rraovr particulatr aattri, laibon dioxidr and tarbon 
aomxidr within I hr to am h a Irvrl that a aan aay work 
aalrly and coafoitahly 

The unit la arll-containrd, with ila own rlritin 
aotor, blowrr, lillrra and ihraual brda, all aountld on a 
purtablr platloia truck with  lloor  lock. 

CR-71 00« 
Study ol Nodrriuzat ion anil Rrplacrarnt, Navy liniilv Nouaing, 
B. B. lioidon, D. N. Nolnar, N. H. Fiachn, I, B. Guy, 
Coluabu», dhio, Battrllr Nraonal Inatitutr, Nay 1471, 
Cuntiact Nb2144-b4-C-0048, Ail7212JJ 

lluring the firat phaar ol thia lontrait, a aatbraatiial 
aodrl waa drvrloprd to drlrramr at what point in thr lilr 
tftlt ol a laaily houamg unit i> it naiioai>al to aodnn- 
iir, to coiitmur ruutinr aaintrnancr, or to irplair. Fxiat- 
ing aodrla in uar within Ihr govrriiarnl or Ihr pnvalr 
ardor did not aatia'y Ihr rnjuiirarnt». Thr rionoau 
drciaion audrl, drvrl..prd uamg Ihr loncrpla ol dynaaic 
prograaaiug, drtrramra Ihr optiaua iiivrttarnt alialrgira 
throughout thr houamg unita lilr Coaputn piogiaa» wrrr 
drvrloprd on Ihr CDC (>t(iii coapul lug syatra Dm mg Ihr 
«rcond phaar, thr aodrl waa Itrld tratrd in Noilolk, Va 
Data wrrr collrctrd lor thrrr Navy laaily huuniiig pmircta 
in thr Noilolk arra. Much ol ihr rnjuiird input data had to 
br ratiaatrd on thr baaia ol rxprrl ludgarnt IMan» lor 
aodrrnuation «nd rrplacrarnt wrrr drvrloprd toi Ihr thrrr 
houamg projnla. Although «...iv dilliuiltir« aroar in 
drvrloping Ihr rn|uirrd input data, thr aodrl providM 
valuablr guidrlinra  lor Navy laaily homing. 

CR-71.004 
A Nrthod for Evaluation and Selection ol Drrp Ocran load 
Handling Syatras, Voluar I - Final Report, R. .1. Knight, J. 
E. Curry, V. E. Boldmg, J, C. Mitchell, N. F. Wrldon, Seal 
Brach, Calif., North Aaeruan Mockwell, Nay 1471, Contiacl 
N62.144-70-C-0024,  A07100.16 

Thia aludy lor thr drvrloparnt ol a arthod lor Ihr 
rvaluation and •rlrction ol drrp ocran load handling syttraa 
waa conductrd to aaaiat Ihr U.S. Navy m prrloramg aralloor 
conatruction projrcta thiough conaidrratiun ol opnalion« 
involving   rquiparnl    ard    tranaport    ol   aalrnala   loi    load 
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I 
iiti^'I .nil«» nt Ihr    stutly  hi:,   jt«i>Hp 11 Ntird   tuiii   piim.itv   tiftki»: 

(I) the iMMbltge -mil c>rg4iii/4t lull ut tUta, {2) ihr -It-vtl- 
»pwnt of j ni,it lumit i. .1 m.i.t.l wtm h IK deKtriptivr of a 
Rriirril i/ett i < t 11 iMf «x r^n impUntwnt nitwim, (t) IffMft* 
I jt lull ot the iUl j Add m.nli-1 mlu « . omjnii i-M /r-l ni«( ti.>.! to 

t*nhjiti r ut 11 i/dt uut, .iii't (4) Vdl idat tun of thr Mt'thnil 
through jppl ir.4t ion ot ttrlritri) CMf rx^aplfk. Tht* »fthuil 
pruviilrtt thr upahility tu fvaluatr any brlritrd drrp otran 
load tuiidliiix systra on Ihr batii of iritital «itisioii paiaa* 
rtrr». Thr rvaluattuii nay br tundurtrd tu: (I) tuaparr 
I and i dal r systras with irspnt to a sprcif ic ur xrnn a 1 
aiiBion on thr baiit ot lost, tiar, and tuntidnur, (2) 
drvrlo|) a "brst" systra toi thr (undiut ul a sprt 11 K am- 
■.KIII, ()) rstablikh thr srnsi t ivi t irs ol a Krlntrd systra 
for a Rivrn aimon, and (4) drftnr thr IIJUI rrarnt t> jur a 
"brst" »yttra applird to a srlrttrd aissiun. Doi ii»<*iitat ion 
ot this Mludy is prrHrntrd in two vuluars and a ronputn 
kounr  drtk. 

Voluar I lonljins a itynopMiH ut thr study stopr ot thr 
drrp otran load handl i IIK ai ssiun, ana \ ■ i ^ whu h was prr- 
tur»rd, and Nitinituant lindin|{i> and j(**""i-il rrsults of thr 
study rllort. A tnhnual discussion is providrd of thr 
aathraatuat nKtdrl imlusivr o| art ham/at ion logic and 
rvaluatiun taitors. Koiaulation of thr loaputrt amlrl 
drfinmit toraat and utility subioutinrs is prrsrntrd 
Validation rrsults ot thr art hod tor sr In trd candidatr 
systras  and aissioiKs  have brm   uuludrd. 

Vnluar II is a usrr's manual ilrsinptivr ol Ihr lurau- 
latrd coaputrr proRraa. It drstribrs the theory assoiidtrd 
with drvrloparnt ut thr audrl and drputs noariu 1 aturr and 
significant traturrs ut thr aodrl operation. A general 
dricnption of thr prograa containing drck srtup, job con- 
trol and devicrs, sub rout mrs, and lugu diagrans is a I so 
mcludrd. An apprndix prrsrnts thr data drveluprd tor aodrl 
access  during any aiSNiun sirnano. 

CR-71.ÜI0 
A Nrthud for Evaluation and Srlrction of Drrp Ocean Load 
Handling Systras, Voluar II • Usrrs Manual, K. J. Knight, J. 
E. Curry, V. E. Bolding, J. C. Hitchrll, H. P. Weldon, Seal 
Beach, Calif., North Amrman Kockwell, Nay 1'W!. Contract 
N62T*9-70-C00^4,   Aü;»00U 

This study fur the developaent of a aethod tor the 
evaluation and srlrction of drrp ocran load handling syslrns 
vas conductrd tu assist thr U.S. Navy in prrloraing seafluor 
t oust rut tinn projects hrough conside rat ion ot ope rat ions 
involving equipaent and transport ol materials for load 
laplantaent. Thr study has anuapl ishrd four pnaary tasks: 
(1) thr assrablagr and organization of data, (2) thr drvrl- 
opMrnt of a aatheaatual aodel which is descnptiv of a 
generalized total deep ofan imi'l.tnimriii mission, (3) trans- 
lation ol thr data and mudrl into a cuaputrn/rd method to 
rnhancr utilization, and (4) validation ot thr arthod 
through application ol srlrttrd casr examples. Thr arthod 
providrs thr capability to rvaluatr any seiet ted deep ocean 
loati handling system on the basis of critical aission param- 
eters. The evaluation may he condutled to: (I) compare 
candidate sysleas with respect to a specific or general 
aission on thr basis of tost, t ime, and c nt idrncr, (2) 
develop a "best" systr» lor the conduct of a specific ais- 
sion, (3) eslablnh the sensitivities ot a selected system 
for a given mission, and (4) define the requireaentu for a 
"best" systea applied to a sflected aission. Docunentation 
of this study is presented in two volumes and a computer 
source deck. 

Volune [ contains .' synopsis ol the study scope of the 
deep ocean load handling aission, analysis which was per- 
torined, and significant findings and general results of the 
study effort. A technical discussion is provided of the 
mathetiat ical aodrl inclusive ot mechanization logic and 
evaluation factors. Fornulation of the coaputrr aodrl 
drfining format and utility subroutinrs is prenentrd. 
Validation results of thr aethod for selected candidate 
systems and aissions havr been included. 

This document, volume II, contains a users manual 
descriptive of the tornulatrd computer program. It de- 
scribes the theory associated with drvelopment of the aodel 
and    depicts   nomenclature   and   significant    features    of   the 

mudrl uprration. A grnrral drscnption ot thr prugraa 
lontaining drtk srtup, job control and devicrs, tubroutines, 
and logit diagiaas is also intludrd. An apprndix prrsrnti 
Ihr data  bank  drvrloprd   for   mudrl   acini  during any mission 

CK-72.0U1 
Closed-Cytlr Powrr Systems tor Undrrsra Military Facilities 
and Kquipmrnt, P. T. Fukunaga, K. U. Pearson, Krdondo Beach, 
Calif., TRW Systems Croup, Sep 1971, Contract Nt>2J99-7l-C- 
00271  AUHflH28Hl. 

This .rport suamaiizes TKW's exprnrnce with some it) 
powei sourtrs which have been previously considrrrd for 
undrrground applitation and rxlrapolatrs thia intoraation 
through a strrrmng procrss to drtrrminr which of thesr 30 
powrr suuites may br of intrrrst fur drrp ocean application. 
The repurt further describes thr methodologies used to 
selett powei sources for Underground applications. The 
irpurt dors not include all power sources which could br 
(onsidrrrd lor undrrwatrr appl uat ion--only thr 30 prrvious- 
ly tunsidrrrd  tor undrrground application. 

Thr rrpurt rrcomoiends that an undersra powrr sourer 
handbuok be prepared which would oigamzr all availablr 
powrr source information in a mannrr which would allow 
drsignrrs of drrp otran systrms to rapidly srlrct pc'iirr 
suun rs   toi   sprt 11 it   undersea  applitat ions . 

01*72.003 
Study ol Construction Methods tor Large Undrrsra Concretr 
St ruiturrs, Engmrrring Division, San Francisco, Calif,, 
Santa Kr-Foii.rroy, Inc., Sep 1971, Contract N62399-71-C-OOI5, 
A0732794 

The report on a study of construction methods tor large 
undersra concrete structures was undertaken to annotate 
up-to-date capabi lity ot the construction industry to ea- 
plate those strueturrs on the srabrd. In rquating this 
capability to the retiuirearnt, srveral Methods and coabma- 
t miis of systeas were evident, predicated on the final site 
selection tor the emplacement. Each offshore site has a 
different set of geographical conditions that should be 
evaluated prior to designing and selecting any one arthod 
tor construction. The report considers these variables in 
water depths  up  to   1,000   ft   deep. 

In evaluating design and construction methods for even 
larger objects and at depths up to 3,000 ft, additional 
unknowns were indicated by the rrsrarch. Fro« this research 
and    analysis    srvrral    future    study   areas   wrre   suggrstrd. 

Concepts involving underwater nixing and placing of 
tontrete were reviewed along with various justifications tor 
suih developments. 

Kecommrndations and itras for future research are also 
included in the  report. 

0*72.003 
Expeditionary Logistic Facility, a Conceptual Design ot 
Materials Handling System for Naval Advanced Base Ports, C. 
I\ Hanley, New York, N.Y.. J. J. Henry Co., Inc., Sep 1971, 
Contract  N62399-71-C-0011,  Al)735442 

This report presents a unitjur concept tor «ff-loading 
non&rll-sustaining container ships at Naval advanced bases. 
The concept is described with graphic representations, 
narrative discussions, performance estimates and cost data. 
Systea operations and perfoimance are discussed. All auxil- 
iary operations such as delivery, maneuvering, erection, 
positioning and reposit toning are covered. The design 
aiulyses for thr concept are also included. A program for 
the development  through prototype  is outlined. 
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Ohfl oo* 
Ship-1 ndr Hint   Apimxih   to   lonUinn   HI I loadmi   at    <   Naval 
M*MM4  Mar,   S     ki|ri,   J    Wria,   f     I'm«,    I     l.nhua,   R 
flxntra   d»   0.«,    Arlin|lon,   Va  ,   Control    Syalraa   Kraranh, 
In     .  S»p  Itft,  Contrail  Nt.M«-M-C-OOIJ .  AI1MS**» 

Thu rrpoit pirarnti an innovative i oni rpl loi offload- 
ing iontainna lt<m non-arllaualaininx t ontamn »hipa at 
Navai ailvani rd hasri The conirpl IB «Iratiihrd hv arana of 
ratrniuve |iaphii rrpmrnlationt whuh arf atioapao-^d hv 
narrativr ifiaruaaiona and pritorauntr and loat data. Syatf*« 
opria(r>na ovn a auatamrd pruod of tiMr, and prrforaanie 
Irvrla i'or avrragr and ratifar ara tonditiona atr tovnrd 
All of ihr amillaiy opn^l iona ruth aa •anruvrnng, rrpoai- 
liomnf, alignarnt, INMfWl ami rrntion arr lovrrrd Ihr 
aMin drai|n analyara prilorard in foraulatmi Ihr > om rpt 
air iniludr<< Kinally, a pro|iaa foi lontinumi drvrloparnl 
Ihrough ihr  piototypr phaar  la outlmrd 

The >oni.*pt la draignatrd ihr ahip-indriin| appioaih 
ihr raarnlial fratuir of Ihia tonrrpt la ihr rntatrarnt ol 
thr vorkini ii| to ihr (ontainnahip during cargo tranifn 
Thia rnahlra Ihr iig nanr voiM to raprdil loualy align vith 
drik-atowrd tonlainrra and irll guidra, and atio laiiltiatra 
longitudinal alig.-i»rnt during runraaivr rrpoait inning 
opriationa aa lontainrra air offloadrd Nowrvrr, thr giral- 
rat brnrtit oiiuia av ara tondili.'na woiarn, ainir irlativr 
■oliona hrlHrrn thr ii,<nr plallorai and thr «ontainnahip air 
rl lannatrd 

OHl.M? 
Thr Vnliial Holding Capai ity ol Naiinr Anihoia in Sand and 
Clay Sub|r>trd to Statu and Cyili. loading, S i Rrabrn, 
1 Kuplriaan, I. N Kalaiiaa, Aailirial, Naaa , Drpai lairnl ol 
Civil Knginrrnng, Univrtaity of Naaaat huarll a, Nov \1!\, 
Conliail  NI>;i<)«-;fl-C-00;V  AOMSitSO 

Thr puipoar ol thia invrat igal ion baa to rapn iiariilal Iv 
airaauir and thrn to rvaluatr thr inllurnir, il any, ol 
dillnrnl loading ..■millions on thr vnlual holding «apaii- 
ty ol aatinr anthoia raihr.l.lr.l  in  aand and   in (lay 

Saul I and tardiuai aialr mdoot lahoiatoiy trala and 
ouldooi (irl.l trata in a apnially lonatiuttrd tanli taiility 
wrrr londuitrd. In addition, aaiall acalr araii-upai lal 
lahoiatoiy trata on hall - an t lonrd anthoia agauul a plrni- 
gtaaa virwing lair wnr  londuilrd 

Thr pirdiitiona loi thr holding «apai ity loi amhoia in 
i lay and in aand in thr ahallow amhania« ol tailitir and 
alao loi aiuhoia in v lay in (hr drrp ianliaiii«ia, whrn mth- 
ir.lc.l to atatlr loadinga, air lound to hr in good agirnariil 
vilh iitrd pirvioua lonnilaa Nowrvrr, thr prrdulion loi 
thr holding tapatity loi aiuhoia in aand, auhtntrd to 
atatu loadinga, in thr drrp lanhaniKai air not in good 
agrrnarnt  bith any pirvioua  loiaulaa 

Ihr rltr.i ol a lyilu loading pattrin aa toapaird to a 
at-lit' Kidiiig pattrrn waa ohanvrd and thr drliiiarntal 
rllnt ol a lontmuoua >ytlii iirrp hrhavior on Ihr uarliil 
lilr ol  an amhoi   la notrd 

CH-7J  0OS 
Piohahi hat i> t'oiaulalinn lot Analytital Nodrhng ol Con- 
>rrtr Mtutturra, N Shinotulia, Hulgrwood, N J , Nov UM, 
Contra.t  Nh.M«»-M-C-OOj:,  ATMS*** 

Spn ilu al ly, a pmhahi hai u »idrl ol a|ati«l vatia- 
lion ol i'onvrrtr alrrngth la lonxidnrd and llir lorrrapond- 
ing ataliatual aitr rllrt'l ii duruaard Thia lulripirla- 
lion ol Ihr aur rllril logrlhn mh Ihr inrntly drvrloprd 
•riho.l ol digital aianilation ol laodo« funrtion aakra it 
poaaihlr to draonalratr Ihr atatiatna! aiar rllnt in Irraa 
ol a nuarrual raaaplr Thr aaar intrrpirtat ion la alao 
uard in a lailurr analyaia (I) to illual'atr Ihr l«>t that 
thr loiation ol uaik miliation and Ihr lniniMM) load 
aaaoi latrd with it arr alat lat irally dillrrn,) li«m apri iarn 
to apn iarn and uM to rrprodutr, again with ihr aid ol thr 
digital aiaulalion tnhniqur, Ihrar lorationa and aiiiuai.ua 
loada Finally,     a     ■riho.l    of     digital     aiaulalion     of 
aultivanali-ault idiarnaional landoa luiutiona la drainhrd 
mth  a  nuarmal  raaaplr 

CR-;; oo* 
A "Wrt" and "Pry" IVrp Suharrgrmr Clntiual Powrr Trana- 
aiaaion Syatra, I'haar I and Phaar II, Voluar I and Volua* 
II, E. Rngga, rt al , San Antonio, Tra , Southvrat Rraranh 
Inalitutr, Nov Uli, Contrail Nh.'m-hH-C-0001, MHtSSU., 
MMIHTt 

Thr draign, i'onatnut ion and traling ol a dry, ronvrn- 
tional rlntni'tl lonnrilor and lablr ayalra and a wrt 
laalrd undrrwalrr) rlntriral tonnrrtor ayatra ralrd al 
VlhO V, I |>ha«r«, so A/phaar la drarnbrd. Thr ayatra vaa 
draignrd lor o|<rration In drptha ol 6,000 It with a aalrty 
factor ol IS. In phaar I, Ihr alalr-of-thr-art in mn- 
nrctor draign and fabmation la rrvirwrd including a bibli- 
ography containing inloraation on cablra, connrctora, and 
coaponrnta Kaphaai» vaa placrd on a amglr draign with 
. oaponmu raaily obtamablr and having an raprctrd lilr 
liar of opnaiion of I to s yrara. Thr rrtulta of trata of 
thr lonnriloi mdicatr thai thr connrctor will prrfora 
aatiafactorily if thr prrcautiona dracnbrd in Ihr rrport 
arr  (ollowrd. 

Thr connrctor ayatra waa draignrd ao that it can hr 
rradily rapandrd without changr in thr haaic concrpt for 
oprration al   IS.OOO V and 1,000 kW. 

CR-;.' 00« 
Itnrl.')«arnt ol Natniala Handling Coiiirpl loi Naval Advanird 
Haar Poila, J NcDougall, Nrw Yoik, N Y , Crorgr (, Shaip, 
Inc.,  IV.   I«;i,  Conliail   NhJ I14-M-C-001 I,   UfMM 

Thia rrpoit draiiibra and illuatiatra a aatnial hand- 
ling tonirpt   lot   Naval  advanird haar  porta 

11 ini ludra haaiiallv pi ana, draiiiption» and haik-up 
lalmlation loi a ^omrpt lapablr of aovnarnt to an advanird 
haar whnr it can br nntrd and uard lot oil-loading con- 
tainna lioa a aupplv »hip to lightrm oi othn naM Thr 
lomrpt conaiata of a lontainn i i anr aKMintrd on a haigr 
whiih i an hr latkrd out ol thr watn at thr advamrd aitr to 
lora a alahlr platloia 

A auaauiv of thr vaiiou« piopitlaion arthoda air out- 
lmrd in Ihr trat and attachrd plan* Sprrd and potn 
irquirrarnta aa wrll aa rat naatnl coata air pirarntrd lot 
oaih propulaion laar 

Shipa aotion and ita rllnt on cargo hanilling ralra la 
diacuaard. 

A piololypr drvrlo|<arnt progiaa out lining thr aain 
factora allrcting thr drvrloparnt ol Ihr i.-mrpl a« wrll aa 
an ratiaalr ol  coal   to accoapliah  thia drirlo|iarnt   u givrn 

Apprndiira A and R loiaing pail ol this rrpoit loutaini. 
body and linr plana, aidahip arition, wnght tgitWtfl and 
atahilily calculationa  lor  thia concrpt 

a-ia.oM 
Nodilnation ol Ihr Cirnrial Structural Analyai» Piogia» 
I.API lor Dynaan l.oada, Rnkrlry, Calil , Drpailawnt ol 
Civil Knginrrnng, I'mvrraily ol Caliloima, On I'i'l, 
Contiact  NhMIO-M-C-OOlM,   AllMh.M? 

A grnrral atiuctural analyaia piograa tSAIM waa ahuli- 
lird lo prrait analyaia lor dynaau load» by diircl alrp-by- 
alrp intrgralion Thr thrnry loi Ihr drvrloparnt ol ihr 
atrp-by-alrp arlhod la auaaarurd in thia irport Alao, a 
dracnption ol thr uar ol thr piograa and ita liaitation la 
givrn 

CR-72.0IO 
Natrnala Handling Concrpt lor Off-Loading Containn Ship» 
in forward or Rraolr Arraa, K. Siaonaon, R. A Crra, 
Rattrllr-Norlhwrat, P. Ü. Roa «<><•. Ruhland, Waah., Jan 
Wi, Conliail Nh.'Wi;i-i   001«,  ,\n ' M l«; 

Thia rrport dracnbra a concrpl lor unloading convrn- 
tional conlainrrahipa at rraotr or atfvancrd arraa which lack 
convrnlional containn gantry cianra. Thr concrpt raploy» a 
aupport ahip which haa a novrl loi« ol gantry cianr. Onr 
rnd   ol   thr   cranr   runway   la   »uppoilnl  on   thr  dnk ol   thr 
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ionlainri »hi}) hv t »tvjhlr »uppoit Irg, whilr thr ihn m.I 
it iriutrtl to thr ftU|ipoit vrikrl Ihr lontAitiri» t-rvwlr ihr 
• uppoit lr( tir rraovrJ It.« thr <ontainri »hip a»>l .Irp.'» 11 r.l 
»o thr .lr,k o( thr «ii|.|'.it vnirl hrmlr thr |>oint «hnr thr 
iiuiktv >• »rcutrJ to thr tupiwit vntrl Thr lui'tx'it >hi)< 
hit provitiont Im unlotJini to laiuling >ialt 01 li|htri 
batgrt by •rjn» of .» wrl waU uu luilr^l maivlr Ihr »u('|toil 
thi|i rroviatona air atio aadr loi unloavlinji thr ütntatnn 
to rilhn   a  lixril pirr  01   lloating lauarwav 

lhi> irport it a Iraiibilitv »tudv ami >ontaini data on 
unloaiiing talra, ttiuttuial loiurpta. (roartitt >oiili(uta- 
t ion»  and aooi mg piohlra» 

. K    :  v'll   -  Camrllrd 

Cmlotypr ijuuk (tmf Syilra Final Rrporl, R Irrdhold, 
Tulaa, Ok , North torntan Roikwll l'orp , Nai I«:.', ton- 
trait  HO.M^-M-l'-OOO.',  M)7*;4M 

Thia irpoit »uaunirt thr aaioi ta<rta "t thr drii|n 
and tabriiation rltott aii^tt uhrd hv thr hoith A*riiian 
Roikwrlt fotp in thr drvrtoparnl ol a ptototypr (Juuk laap 
Syatra 

Thr drvrloparnt rllort luniiatrd (rnrtallv ol pirliai- 
naty atudir», pirliamaiy dniin, linal draign. and labiua- 
I ion ol irlnlrd loaponrnti ol thr tyatr* Im trat and 
rvalual ton 

Thr Quiik laav Syatra piovidri aimaua latililir» lor 
tapid drptoyarnt ol »aall Srabrr gtoup» Thr (acilitira air 
drplovablr to a lor«ard andoi irai^lr aira (tioa an advamrd 
haar) by hrtuoplrt 01 ttuik and ptovidr a loaplrtrlv tnln- 
aodal transportation lapahility lor aovrarnl to thr advaiurd 
b«tr Thr ayatra NMMtl ol vanoua ti>abinat lont ol »rvrn 
batic aotlulra and thtrr iptctal pai hagra to ptovidr loi 
taapt ot Iraa ll-UU arn in >irr Thr audulri utili/r an t 
* t * iO H ISr (Intrinal lonal Standard» Organwat ion) 
tontainrr aa thr baati attuituir and rai h i» ioa|>lrtrly 
r<4uipprd  to  lutfill   iti  tprulii   lunition 

Cuat     ratiaatra     toi     ia|ilrariitat ion    and    aamtrnamr 
irpau   arr   int ludrd  along vith  an rvaluation ot   thr attaui- 
arnt  ol   MM  goala 

C«-?J on 
Analytia ol Layrrrd Syatraa Subjritrd to Whrrl Load«, 
Rrrkrlry, t'alit , l'nivrriity ol ralilomia, IVpattarnt ol 
Ciytl    Enginrnrng.    Jan    1«'.',    Contract     Mb." t««-M-l-lHHU, 

This linal rrport pirarnli a ptoirduir whuh >t<abinri 
inlinitr tirld solutions «ilh thr linilr rlrarnt arthod lo 
rrprrtrnt thr doaam ol intnrtt in arai-ml im tr pioblras 
This approaih irdutrs i'oapulri I lar ir<)uiird and in. irasra 
thr aciuracy o( aolution loi iu>h problra» Thr arthod 
involyrs appro« <aat>iig Ihr dis^lairarnta ol Ihr syatra h) 
global displairarnt lumtions vhuh aay rstrnd to inlimlv, 
and lorrrtting thrsr lumtions by Itnitr . l.-ariu displs>r- 
arnta within rrgions ol thr structurr whrrr discontinuitirs 
in aalrrials and groartry onur. An oprratmg coaputn 
prograa has brrn dryrloprd loi thr two-diarnsional analysia 
»I aolids. Thr progtaa has grnrral lapabilitirs, howrvn , 
it isn br usrd tot thr analyais ol layrrrd systras subjrctrd 
to vhrrl   loads. 

CH-71.014 
Powri Systra Analog, K Parrntr, Santa Nonita, t'alil , 
Systra IVvrl.^mriil Corp,, Apt Wi, Contrail M6M«-72-C- 
0001,  A»'»,.'», 

This dotuiarnt ia thr linal rrport on a prograa ol 
invnt igat loi and drsign latnrd out by Ihr Systra Orvrlop- 
•rnl Corporation |SDC), Santa Nonira, Calit , untln ronlrart 
to thr Naval Ciytl Enginrrnng Laboratory (NCE1.>, Port 
Hurnrar. Calil Thr topic ol Ihn prograa was thr piopaga- 
lion of elrclrical disturbamrs in Ihr p wrr distribution 
laiilitir« of Navy shorr stations. 

(Hl Oar ol this irpoit iovris thr analyata ot Ihr 
ahoir stations powri systras l'ail Two glvra thr draign loi 
a ipnial puipotr analog coaputrr whuh will br uard to 
»iSHilatr thosr powri aystras in oidn lo drtrramr lotiri- 
t ivr upgiadr» Pait Thirr ia an rsrcutivr aua^aiy ot thr 
piogiaa 

CN-J: on 
Svstra Study, Vaiuua Srwagr Collrition, R Walirr, C. 
Nalloiy, Coluabia, IM , Hittaan Assoi tain liu , Drc 1472, 
Contrail  Nb." Ill-M-i-.WO«,  AD7**ni 

An rllr» t ivrnr*r./vost crapatison w«¥ aadr brtwrrn 
gtav.ty srwri ayttraa and vaiuua srwri systras tot usr in 
Navv advamrd basrs Thr vaiuua systras lonsidrird wrtr ta) 
kinglr pipr systra whnr vaiuua toilrts arr lonnntrd di- 
irilly to a vaiuua arwri whilr thr iraaining wastrs diain by 
giavily to a building vaiuua valvr whuh intrii onnn ts lo 
thr va.uua srwri, tbl dual pipr systra in whuh thr wastrs 
lioa vs, uua toilrts air i onvryrd in a srpatatr vai'uua srwri 
tioa thr othn wastrs, and (i ) loabmrd systra whnr convrn- 
tional lixtuirs sir usrd ami all wastrs -liain to a building 
vaiuua valvr and thrn arr tianspoitrd in a vacuua srwrr 
Kttiaatrs ol thr daily and prak wastrwatn llowa wrrr drvrl- 
oprd loi a MHl-aan basr toi both vaiuua toilrts and tor low 
Hush wttri toilrts Dur to Ihr unii|ur util nation ol 
laiilitir» at an advaiurd basr, prak llows wnr rsliaatrd to 
br 11.7 to li.7 tiara thr avnagr flow A vaiuua systra 
using los llush watn toilrts and vaiuua tianspott ot thr 
CMHM4 wastrs was thr systra srlntnl toi furthri rvalua 
I ion 

Drsign snd layouts wrir pirpaird loi both gravity and 
vaiuua srwrt systras toi thr saar basr tont igurat ums and 
othn drsign conditions Thr rttrt t ivrnrss ol thr two 
systras wrtr rvaluatrd baard on (a) systra irliability, (b) 
opnational irt|uiirasrnla, (t) routinr aaintrnancr rrquirr- 
arnts, i.l1 injtallalion iri(ui rrarnls, (r) rasr ot rrpau, 
(t> tntain considrral ums, tg) suscrpt ibil ity to attack, 
lh> siar and wnghl , and ti) spacr i rqu 11 rarnt s. Cost 
rstisutrs wrrr prrpaird toi both systras lor la) rrtrrrmr 
drsign conditions, tb) optiaal slopr, (c) rock, (d) high 
watn tablr, trl liost , and ciwbinations ol thr vanoua sitr 
londition» Ftlrit ivrnrss cost ratlos wrrr drtnainrd loi 
raih ol  thr londilions 

loi thr irtrirncr drsign conditions, thr total annual 
loata wnr rstiaatrd at $17,800 lot thr vacuua ayslra coa- 
patrd to $^^00 toi thr gtavity systra. Thr rt Ircl ivrnrss/ 
cost ratioa tor thr Iw« systras wnr 1.(7 and 1 "ib, rrsprc- 
tivrly iM Ihr 18 conditions rvaluatrd, thr rt Int ivrnrss' 
cost ratio waa highrr for thr vacuua systra in l.' casrs, 
highn loi Ihr giavity systra in •) casrs, and rqual in I 
caar Thr gravity ayslra was highn in thosr casrs whnr 
optiaai  slopr conditions  wrrr pirsrnt 

Thr ptiniipal com luaion ol this study was that vacuua 
srwrr systras ottn laprovrd drsign tlrsibility umln ad- 
vrrar sitr and construction conditions A draonslittion 
installation to vrrity drsign aasuaptiont, grnrralr drsign 
ciitrtia, and lo rvaluatr thr pntoraancr ol vacuua systra 
coaponrnts was  rrcoaarmlrd 

CR-7:.01b 
Oynaau Rrhavioi and Rrsistancr ot Prrstrrssrd Spill Rraaa, 
N. H Rums, K A Ripprrgrr, C Vrnaiah, Austin, Tm., Thr 
linivriaity ol Trsas at Austin, Nay l^.', Contract Nb.M«i)-71- 
C-OOU,  AP7A8bSO 

Prrstrrssrd conerrtr braas conerrtrd in two stagra, 
having Ihm intrrtacr at thr Irvrl ot Ihr crntroutal asis, 
•rr callrd prrstrrssrd split braaa. Onlv thr boltoa portion 
of this split braa is prrstrrssrd. This rrport dralt with 
an raprnarnlal aludy of thr dynaaic brhavior and rraialancr 
ot  thia typr ol prralrrasrd braa 

Nmr staply tuppottrd prrstrrssrd split braaa wrrr 
tralrd undrr dynaaic loading and thirr braa« wrrr trstrd 
undn static loading Thr vanablrs sludird in this mvrs- 
I igat ion wrrr Ihr intrrtacr loughnras and thr rrmtorcrarnt 
pataartrr RKlVl (R and FtY) arr Ihr priemt and yirld point 
ot Ihr wrb rnntorcrarnt across Ihr intnlacr.) Two of Ihr 
ninr dynaaic trat braaa had saooth coapoaitr intrrtacr whilr 

C-M 



»li t hr inuuinig ir>ii> »nr ^OPitiutlrJ with iou|h inlfi' 
tä'.r   »uit^tri thr»r    n.itj.f   i\>«Jilit>ui   wrir   «ttiulty   not 
gir«tly .liiinriu jii.t ihr CMMflMM «■«,<tg NMMlM ipMl" 
•rut 'ti.l »ot «Hppoit HU ipriitit ionitukitm» with irgJiJ to 
thr  ililfrirmr   tn  UynASU   Kt«J >i)Mtilv  with   tough v»i   '»•.■•■id 

Thr >lvn«»u hoiiiont«! ihr«i itintAth ot thr »(»lit 
l-r *•» wai tvmn>l to hr tn» (hjii thr ^ 01 i r *|'vii.l i H|t »t «t K 

>trrn|lh Ihr Jynuiii tlfkui«! »tirngth w«* louiul to hr 
•ur» th«ii thr . oriripttn.iltn| ilitu »tirngth A»>iig thr 
t'raa« imir.l umtn .i\u*«i. lotdmi, hrja» with RKiW ol (''i1 

t«ilrd in Mrauir A«oiig thr hrta« with tUlV) ot I'h. thotr 
having wrh innloi ^ rwrnt wxtrlv >p«\rj (b^iautf ot giratn 
FtY)t (4ilr«l in hoii<ont«l »hoi, whilr thotr having t loarly 
tpji rvt wrh ir ml01 v r*riit ihriauir ol lr»tri MY M t J i 1 r.1 m 
»hr«! «oa|<rr»iion This My »uggrit that »pav mg v>l wrh 
trintoiirarnt may hr anothri pAiaarlri to hr «onatJnrd in 
tutuir  ttuJirt 

A i«tist«itotv i'i r>t ir«»r.t «j'lit hr«a m*\ hr ilrkignrJ 
to carry «pptird ^tynaau loaJing ptoviJrJ IU O ) li intti- 
«.inttly liigr and ihr wrh mntour*rnt n «loarly apaird 
Hraaa JraignrJ following Ihr Ail U>Jr 'IS-'! »houN hr aatr 
toi dyanait loaiting with rtffWl to hoti#oiital »hrai tail- 
uir 

[Vvr U>t«rnt    ol    Km1-Cl<iaurr   Syatr«a   lot    l>nJrr»ra   CMM irtr 
Prraauir   Mr» nt ant   lyl inUi it al  Hutla,   K    Ü     Ironaut,   t'     li 
toibrn,    San    Fiaiuitio,    I'alit   ,    Vr\htrl    t'oi^oiat ion,    Nay 
If?!, QgMnCl N^.M'*'>-^|-l-^H)l^ A0'aM«0 

Thr MNftM •! thi» »tuily waa to «irvrlo^ rnj-t loauir 
»v»tr«a toi unilmra iomirlr ^'iraiurr iraiatant hull» 
Thrar rml-i loauirs mu»l aral anil ioil loncirtr iylinJn» 
tanging tr>« 20 to 60 It in •tiaarln fhry »ust hr rrftov- 
ahlr, pnaittuig (nil tMMI whrn Ihr tyluutri» air lo^atrd 
on thr oivan tlooi in tOiH) It .»I watn JH.I wtrn Ihr tvlitf 
vlria  air  lotatrit on   laiul 

Thr »ludy «onawlna NMhclMWi vonl igui at ion iiulu>1iiig 
grttartry antl autrrial, a^tnatioit ot haiulling arthoil» and 
aralmg anJ  locking  aUrrnatra 

Arraa  ir«juiiing aJJilional  irarauh and Jrvrlo)«riit   air 
i .trnl t t ir 1 

IVvr lo|«rnt anJ MWC k Tuhr Tr« t An« ty» i a o I )' i»t on PI at r 
Anhlaat Valvr, R. 0. I'Urfc, Alhu<|uri^:r. N N . Thr i'Urh 
Valvr CM^oy, Aju   l«/.*, Contiait Nh.MM-?ü-l"-00iW, AD^^S' 

An airhlast valvr utiluing thr piston plalr piituiplr 
is concfpluaity Jrsignrd toi uar in a hlaat haidrnrd an 
rntiaiiHirnt xvatr« Pi tury Iratuif« ot Ihia vatvr air Ihr 
rliaination ol Ihr ratrnaivr «Irlay path ratrmal to ihr 
valvr houaing, thr rliaination ot thr Jrhii» pit anJ auail- 
lary powri to hrlp ClMt thr valvr, uuriuit tvtty to gioiiis! 
shock rvrn it Si«r «liatortion ot thr valvr houaing OIAUI«, 

nut  arvnal   Iris  signitiiant  tratuirs 
One diairnaion ot Ihr valvr ig iiutrprmlrnt ot aiattng 

profrrtirs This diarnaion was irJucril ahout 1'h to draign 
a snt tonal trat valvr that woutJ aJapt to a high pirsauir 
shot li tuhr without khanguig any pntfiaaiur tharattn ist u it 
asaociatrd with normal vrnt 11 at ion t low or shot h intrr- 
actimi 

Thr srttional trat valvr la atiras «italyaril lor »latu 
prrai*urr up to l.SOO pai and Jyuaau mtrracting high pira- 
aurr  »hotli on thr i loaurr wshaiusa 

Thr »ritional trat valvr wa» tonatructrd aitorJing to 
thr itu ludrd »hop drawing» tot trat» in a high pir»»uir 
ahoih tuhr Thr first irrtr» ot trsts »hovrd thrrr prohlr« 
arra» oi prrtoraaiur taulta and mduatrd lilirly arthvul» ot 
solution Thr arcond trat srnrs validated thrar aM*thoda t$ 
aolution KutaUy, rrpratrd «hock wavra wrrr applied up (o 
thr lEutdrnt prrasurr ol ^0 psi U.hAO p»i rrllrctrd prrs- 
aurr) auccraslully. 

Thr noi««l vrnt ilat ion pirsiuir hrad losa through thr 
valvr waa found to hr rxcrptionally low at 0.1) imhr» ot 
watn  for MH> i ta. 

Thr rraultmg rrcoaBrndrd ^dituation applird to thr 
prototypr is rxprctrd to ■h>ir than «aliaty govrrwarnt aprci- 
fuation» and irtiuurwrnts ot  Ihr Matt valvr. 

01-71 01« 
A linitr Mrarnl i\i«putri Piogiaa (oi thr Kirdlition o( ihr 
Hrhavioi ol Kr intiii i rd and Pir»l rraard i oiu irlr St mi tutra 
Suhfrtl to Ciaiking. H A Tayltfl, K N Kv>aslad. 1 K 
Hrrimann, H H Kaary, Uavis, i'a 111 , Inivria11v oI 
lalilornia. Jun H*;, l'unt tad N6J W4-?U*l'-00.1, AD'-t^^Vd 

Thr irpoil draviihrs Ihr Ihroiy, drvrlopMrntt and 
applualion ol Ihr timtr rlrarnl trthnitjur to a toaputn 
analysis ot irinloiird lomrrtr htiu^luial aM*«t*rik Thr 
analysis la appluahlr to t olh asisyaart i it and pliiui 
stiuvtuir» and irpirsrnts a stgnituant lapiovi-arnt ovri 
pirviou» analysrs Thr analysia attounl» toi ihr nonlinrai 
hrhavior of (a) iom rrlr I in hi>aai«t stirs» stairs), (h) 
< oiu irtr-strrl bond, and {K ) »trrl li r , r last u-ptast u 
iraponarl Thr piogiaa prrdivl» ihr atalra ol stirs» and 
»l i am loi Ihr (oiutrlr, irintoi«raK*!)! and thr hoiul rsiktiitg 
hrlwrrn Ihr two ttnlhriaoir Ihr piogiaa pirdul» thr 
initiation and piopjgalion ot iiaiks in thr \oiuirtr In 
addition »tiutluirs and arahris analy^rd IMV contain pir- 
«»»igiird tiaiks l»uch a» tausrd hy »himkagr) and ot taittal 
tiaitions   \*u\h a» pint irs» mg t 

ohn ooi 
Study ot tlrt t io»r«hanu al kahlr Irklnig and Itsi Spnitua- 
liona, J L" Niooi, ioliuahus, iHiio, Itattrllr Nr«oiial Iiutt- 
tulr,  Jul  ll/J. lonttait  Ho; N**-';-l-001 »,  AlWOiN? 

Thr puiposr ot thr piogiaa wa» to aualv/r pirarnt 
rlri I loarihanual (S/K) iahlr trat ing and trst spn itua- 
11otis loi «ahlr» usrd m ihr drrp otran and to trijaarnd 
irsraiih piogiaa» to corrrtt and laptovr drluirnt airas 
Thr woik IIU ludrd a »utvry ot Ihr litnatutr and contatts 
with thr aajoi Eyft-vabtr aauula«. tuin», iiftns, and tr»iing 
agnu irs K'N-iahlr typra wnr idrntiltrd h> appluation a» 
hot to** laid, kutprndrd-ailay, oi ship-atoird *ahlr» lajoi 
ptohlra aira», such a» corrMiM, li»h-hitr. and kuiknt^, 
wrir diacuaard Ptrarntly usrd trat mg arlhod» and lr»t< 
appluation» wnr auaataii/rd Foul irkraith piogiaa» wrrr 
m tt«M*ndrd loi drvrlopmg »tandaid trst arthodologira to hr 
aoplird  to L/N-taMr  Irkttng 

i I) Birakiug »I irngth, inuion rlongal ton, trnsion 
totalion, and triiaton lolaltoii trsts using a irn- 
ftttr trat  raihiitr 

U''  Trnaion/ total ion and  »uat rpl iht 1 ity-to-kinking 
trat» Uktng a  »Ukprndrd   . it-lr with altaihrd wnnhlk 

I*)  Brnd-ovri-shravr  trat» 
it1  Hydrostatic pir*»uir  trat» 

iR-M oo: 
ürlhod» ot Ana Wat» tot Vnv Thuk Wal trd i'yt nidi ual 
Shrlls. J K Vmson, Nat I«?*', Conltacl No,'W»J-M-^-OOOs. 
Al^^Ot 

luclukivr analyt ical art hod» air drvrloprd toi drln - 
ainmg stirssrs and drtoiauliors in vny thick walled tintte 
trngth tylmdinal »hrll» ot laotiopu aatnial» mthircled 
to latnal and tn-plan« aa tally »vaaei i u loads, loi ill 
houndaiy conditions Although the »M'lhod» developed aie 
accuiate loi thin daaatcal »hrll». thru unique utility 
lira tn analy/mg vety Itmk walled shell» with taltos ol 
wall  thuknesa to aran tadius  lH K^ up to   I/*. 

Thr »olulion eaploy» no »hell theoty a»»iiapl ion» The 
arthods tnvolvr rapandtng all dependent vai iahlr» tn »nie» 
ol legrndir polynoatals, oi cloarly 'elated luiuttotis, in 
Ihr   thtcknras   cooidinale       An   ■•III   oidet   theoiy   is  delmed 

Thr Ihroiv show» that a hrttdtng houndaiy layn doe» 
rHtat at rach end, hut Ihr tatr ot drcay vat irs 11 ••« that ot 
daaatcal shell theoiy iHtr can tntegtatr vai tou» »tie»» 
quanttttr» acioas Ihr thickness to drttne lesultanl» and 
couples  identical to thoar ot  daaatcal  »hrll  theoiy 

When thr piesent theoiy t» used toi thr laaH* plane 
fittain piohlra, stirssrs and drtotaation dtttet ttoa thr 
Uae theoiy at aosl m thr third stgniticant   ttgurr. 

Also, whnt thr piesent throiy is u»rd to anatyar thin 
daaatcal sheila, thr irsulta NH»igr with thosr ol classical 
theoty Howrvn. lor thtikei shrlI», classical theoiy CM 
uiidnrst taate sv«r »tiessrs as auch as lt% tot thick shells 
«oustdried 
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I»-,'«  ÜOt  •   i«n.rll<-J 

i'uiurpl DrlinKtuit ot thr Stw titvi imwrtit j I Kiutrttio« IUIJ 

l4>r ,MII'K Üytlra, : H »n«, flrnlx ftik. C4I1I . 
IUltf«H iMMTri  IntUUlr.  *..,■  jtfl,  t'unliol  k».'(««WJ-C- 

Thik iuatrpt Jrt iitil ion ol thr Navy fcrvi ituiariil j I 
fiotrtliun . itj Hor (NLHIHI ivttra MMlMM Ihr u»ri rr- 
<4uiirariitt tot mvitviiiarnljl d4t« 411J JrvrU>(>ft ilur«itrnl«- 
t toll» ut J«t« hair .-*i'. IM m-. )*irliBiti«ty itfllirpil lot 
JiU t'jir urgdnujtioii JM! tnjrking «te Jit^uttnl i*k(ri)- 
ttvrly. «nil J nuabn cl ir^uurd .i,*tj liln 4ir i.i.ni 1! tf-,i 
Thr luniliooi th«t Ihr kv»(r« aukt (>t*ttoi« «ir diktu»»ril dtui 
khoMtt   tu   I Utkivhai I»   «Hit  »uir  itrljilrj  »tgtul   llo*  itl«^!«»» 

ftejoi «Itrrtutivr kVklr« uprultuiti ihitutird «rr 
irntlill/rit Jri rut 1 i t i«rd      iiprr4ttolu,       ««liuil   jul^wjl ti 
v>|iri 4t tuttk, Jii'i tttilrk 4111I kti>ii(r aritt« riadfotl An«ly*r» 
ot thrkr a t tr ittil tvrk «tr »j-lr in.I rvjludtril 4iioliliU|i to 
»(irittii iittrtt« Thr irkult« ol thrkr rvulu«! lum «tr 
thnt uird to kViithntir t sr' ot iiiu! St 11'h kvktra opttont 
Thrkr o^ttoiti «rr diktuikriJ itlil thr (iirtriirj option l» 
1 r. ■«•ni.tr Akku»|it ton»   iij.tr   iluiitiK   thr    iuurtr   ot    thi» 
»tudy art listr<l ml irniflBriiJril toi tutthri study A 
ph^ktttg lit thr gio«ttt ol thr Stl'l'h kyitra t» ittkiUkkrJ hilh 
kuhkrijuritt   in oMriuUt tolls 

KtiKlly, 4 plan toi thr NKt'HK FkMt 11 rltotl i> drvrl- 
oprJ, rkttsjtrk ot mitt«! lyntra t«|i|rMriit4l ton coslt 4ir 
givrn, in.I Aanpowri ioitk lot mit ml ky»tra oprialion «ir 
ptovtitril 

tollokini utrt-irijutiril puipoir» 111 intutr N<vy CWpli* 
anir kith Fnlnal, Stair, anil loial ktamlatil» and trgula- 
liona, l.'l ilraunatralr and juallty Ihr nrrd lot lorrnlivr 
attiont to tapiovr thr ritviioiiBrnl , and (1) ilr»on»tiatr thr 
driirr ot   t*|iiovrarnt   iraul1 in|   it.«  invratarntk 

Thr i'-iurptual ayalra la dranthrd in inns ol lun>- 
liunal il.'» diagraaa and inloraatiun llov diafiau St« 
loflrvrl lumtiona ol Ihr »yatr« air idrntilirj and dr- 
lailrd    in    lowr-lrvrl    diaftam thr   drvrloparnt   ol    Ihr 
CMMtfl tk loundrd on an analyaia ol lypual uan trijuiir- 
•rnlk M trllnlrd in lyptial uarr i|ur>lion> and in Navy 
mat 1 ui 110111 on rnvi tonarnt al aultrik Thr »yatrai CMMM 
aukr» nuktauai Ml ol ratal in( Navy ayatraa to providr thr 
iri|utird ia|>ability It ta a am ot huaan and roa|>utri tird 
data liainllini 1 apah 1111 in , providin| lot tlraihiltty and 
giovth A irnttali/rd data >toia(r and irtiirval •BtntiM 
1 nap l rar it Ik dn rut tal ttrd data tCfMtlttlM and appluatton 
tuititton» Uar ol ««mini .na^'utn lapahtlity 1» irioa- 
arndrd 

cx-'1 ao\ 
t'oitirpl Drtimttott ol thr Navy tinv 11 onarnl a I Piolntioit Uata 
hisr Syatra, N B Ctllina, -lt., I'ht ladr Iphta, Prnti , 
lirnnal    Klrtlru    Cuapany,    Jun   147J,   (onlrail   Nh.'I>I4-'.'-C- 
000 r,  AlMOataM 

Thr plan lonaitl« ol; Sntion 10 - Maitagrarnt plan, 
lovning prikonnrl, otganiaal ion, and auttagraritt loittiol 
kVktraa, irpoittng and kittrdulrk Sntion JO- Trihittijl 
plan, iovrttng thr jppioaih to thr atudy, Ihr aludy oiitputk, 
thr taak Jrl ittit toitk, and rrlatrd niipoialr rkpritriur 
Sr.tion   I 0  '  Plank  toi  At)l' kotttiair  and  »nvurk  npniliia- 
1 ion«  pn   Mil  Sprv   S.'IÜ  1 

Thr plan irllrilk «ltd rxtrinU thr I'tuar 1 rlloit to 
piovtdr Ihr nrirkkarv ttaarvoili to aiioapltah Ihr taklik 
outltnrd in par«graph I .'I ol KM', Nt>.'I««-.'.'-K-OOti Krv. 1 
ot 4 1,, w: Thr »tudy kill br an oapl lahrd hy thr MM 

«trong inlrrdiatiplinaiy traa ol piolraatonal» asarahlrd 
duiittg Khjar 1, akidtttril aa apptoprtatr to aaaurr thr pioprt 
shtlU to «iniatplikh thr trthnttal ai.d cost tradrolt«. and 
trat and rvituation plan» as writ as thr pirliatnarv drstgn 
rtlort 1 r.,',,i 1 f«1 lot Ihr pir|i«i«t ton ot Ihr ADP sottkair and 
snvurs   apri 11 trat tons 

Thr proposrd approach dui utg Phasr 11 «ill loiitinur to 
IH" tn>a a total aystras umpotui •; "• raphasis on thr nrrd» 
and valur ot Ihr syslra to potrnltal uans and a cost rttn- 
livr halaiur ol  aanual  and autoaatrd ptoirssra. 

Ohll.OM 
Naval   Kitviioiiarntal   I'lotrition Dal«  Hasr   tNKPllHI  Syslra,  C 
V     »riltrr«.   K     i'     Joarph,   K    I     rirlrld,   Poilsaoulh,   R.I., 
Kaythron     loapany,     Jun     1172,     lontiacl     Nh." I'»')-^'-I'-OOOII, 

Thr two part irpoit prrsrnts Kaythroits 1 oiu rpt tPait P 
ol Ihr Navy Envtronarntal PrulnUon Data Baar (NKPDB) 
syatra and Kaylhrons plan IPatt 11) lor Phasr II ot Ihr 
NCPUB syatra drvrloparnt Thr NtiPUB syslra is undri drvrl- 
oparnt as part ol thr Hf.fW progiaa Thr ohjntivr ol Ihr 
prograa is to rstahlish a piograa to gathn data pritaining 
to air, watrr, laud, noisr and oily waatr to show Ihr rstrnt 
to yhiih thr ruv 1 ronariit 1$ allntrd by Naval ships, an- 
cralt, and ahorr inatallat ions Thr NEPUB systravill br a 
data handling systra which suppltra usrr-rrijui ml intoraa- 
lion    and    whrn    drvrloprd   and    taplrariitrd    will    srrvr    Ihr 

C-M 
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Acid ««ttri N-603 

Acid injtction for »til» prevention It-Oil,  N-210 

Acoustic   iniuUtion P 0     129/66 

Acoustic beacon      N-1192 

Acoustic Bsterisls           N-936 

Acoustics  (see Architectural scoustici) 

Adapters           N-042 

Adhesion »-925,  11-1077 

Adhesivts       «-1)6,  N-1173 

Adaisturcs for Portland ceaent concrete      R-023 

Advanced base coaatruction aethoda (see Polar construction) 

Advanced baae »quipawnt   ....    11-342, R-343, N-740,  N-1070 
NBY-32217 

Advanced base operationa («ee alao Polar bate 
operations)   1-342, CR-72.010 

Advanced base ijwer supply     R-163 

Advsnced base sanitation .... R-053. R-104, n-112, N-17S 
N-22S, N-295, M-323, K-370, N-377, N-476, N-70t 

01-70.011, 0-72.01}, »BY32205, MOT-73221, SYH-ABWSS 

Advanced base water supply . . . 1-122, R-173, R-368, N-044 
N-249, N-2S0, N-252, N-708, NOY-27491, NOY-7321'» 

SYH-ABWSS 

Aerosols 

Trsvel through ventilation systras . . . 

Ventilation aystaa protection (see also 
Air filters)   

Aggreistcs 

Moisture aigrstioa   

Ph/sicsl properties (sec slso Corsl 
■BSret'tes)    N-236, 

Air blsst M-IOM, CR- 

Air blast, sttenuation  CR- 

Air coapressors   N-213, 

Air coolers (see Evaporative coolers) 

Air curtains   

Air-entrained concrete, analysis   

Air entrsinaent systeas N-11S1, 11-120}, CR 
CR 

Air-filter shielding   

Air filters R-1S6, R-263, 

Air locks   

Aircraft aooring eyes, strength tests   

Aircraft runways   

Airfield aarking R-400, R-499, R-SOO, R-556, 
11-720, 

Airfield pavcaents  (see entries under Fsveaenta) 

Aiitora aaaunition aagaiinc    

Algae    

Alkyd resins   

Alloys, corrosion . . . N-781, N-859, N-9S0, N-1007, 
N-1037, N-1096, 

Altigraphs      

Alualnized steel aufflers and tailpipes    

H-127 

H-277 

R-244 

N-236A 

68.006 

69.025 

N-284 

11-573 

N-009 

-69.017 
-69.025 

R-326 

11-287 

R-036 

R-014 

R-763 

R-705 
11-934 

11-167 

11-1077 

11-917 

N-1023 
N-1224 

H-..45 

N-243 

Alualnua alloys 

Corrosion              R-6ei,  N-1008 

Hechanical properties             R-478 

Alualnua beaaa,  strength R-078,  R-148 

Aluainua connectors R-287 

Aliainua foil  roofing N-112 

Aluaoveld csbles          NBY-62174 

AKT blsst closure device N-529 

Aaai bridge pontoons R-550 

Aaai pontoons      R-544,  R-623, N-1052,  N-1197 

Aaai pontoons 

Structursl analysis N-117I 

Teat reaults R-584 

lition boses, uses R-738 

nition aagasines       N-146, N-167 

Aaphibious operationa      N-1194, N-1197,  N-1216 

Aaphibious operstions, aatheasticsl analysis    ....    N-796 

Aaphibious operstion techniques  (see also Inflatable 
cauacways;  Pontoon causewaya;  Prestressed t.aber 
rosdwsys; Rush roll; Sand, stsbilizstion; Ship- 
to-shore trsnsfer systeas; Trensfer  line 
bsrges)      R-722,  N-461,  N-470,  N-715,  N-UOl 

NBY-32223, SYH-EAO 

Anchorage systeas, deep ocean R-2S4-7, R-577 

Anchors   R-044, R-073, R-15B, R-247, R-472, R-598 
H-066R, N-097, N-195, 11-552, N-BOS, N-834, N-837, N-B90 

N-1186, N-11B6A, N-1245, CR-72.007 

Anchors, design . . . N-)082, N-1133, P.O. 127/64, CR-68.008 
CR-69.009, CR-69.026 

Anchors,  direct eabedaent N-1245 

Aailine-furfursl aethod of beach aand 
atabilUation R-001 

Anodes,   sine R-7Ö0 

Aaorthoaite    N-015, N-177 

Antarctic operations (see Polsr bsse operstions) 

Antsrctic regions        R-552,  H-840,  N-849 

Antenna booas, vibration         R-581 

Antenna aaata       N-319,  N-44t 

Antenna laats, guy wire tensions        N-1154 

Anti-blsst valves (see Blast cloaure devices) 

Antifouling concrete       N-121I 

Aprs Hsrbor,  H.I., aodel studies          NOY-12561 

Aqus-Chea,  Inc., diatillation unit NBY-3195 
NBY-62165,  R-486 

Arches 

Blsst effects R-375 

Dcfonsatioa N-462 

Dynaaic response      R-474, NBY-32227, NBY-32271 

Ststic response      R-474, NBY-32271 

Archltectursl scoustics      R-373 

Arctic buildings (sec Polsr structures; Prefabricated 
buildings; Usnigsss) 

Arctic csrgo trsilers, perfonance N-274 

Arctic environaent siwlstors NBY-32282 

Araco Drainage and Metal Products,  Inc., 
buildings       H-064, N-159 
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AiauirJ  -t,.-. id   ,.^.    IVII   piu|>uI»ion  unit 

U|»»l«tO|ft  K      >( 

ArlllltKl   It«,    atlruglll   >■ WU 

*.|>h«U   ,  Il-m 

A*(.hjll   4»   br«vh   ftl«biU<tng   «grltt   N-ISO 

Atph^l I   i t'lu irlr 

tWliiim«l ton   I*ttl 

i. i.- .'      ■ ,  OhM ou^, N-IOU 

Aafkall   :avi>|  anlui*! II-U».   l-lll,   K  .  H 

Mptelti   tf^uval    li<i*  tliuM« H-^OS 

ItffeaUi 
iMwUrMtM  ■••nl »■**'• 
IUi'ul<j|iial   cio^ilira          Sh\    U.SI 

Ak>«()l^tu   (i.'arth   tuivra  K'4W 

Alihaloulaya   »av.   la   .   »av»   li>i>» 
,,.».,  lilY-2'474 

Attwll   ilKltro       N-lil 

Auto   linitiult   alal«   unit  NtY-l.'JOÜ 

Aulii««'bi In.   |>aiiltini I-Wi 

Avalamkr   m'tll'irrt i-MI 

»•0 blaal   iloauir   tftttt «-S4» 

Ba^ktlll   taa^irta       IK4M 

■t   fci,   *   ^iirvrnt ion    !. v .  N-UbV 

Haitnia,   »uivival  H-JSt 

Hall   t>i*ariiif   swivel a M-OV 

Kalliitu   nylon     pio)pittlr   iraiatanc»       M'12/6 

Ha»b rintvinrii   voiuietr N-ltUI 

lUlM 

r.u .   trala NIIV-C.'a» 

Ptu^ulaioii   ayatraa  CK-6/  012 

Kraiklamr   ti>   watrr       h  ■■ * 

BaiKr»   vfiaua   pontuuna  N-Aftt 

ban in  ml— «■-..■> 

hUMai I'lanta It-10* 

Rattniri         V  I-I. 

Halln ira 

Lonualun  11-603 

Trat   rraulls I>-U)e,   N-0)S,   t IM.  N-OSII,  N-0ll<t 

Hatti'ty   .haigmg   avat^aa N-SOS 

Hravhra,   trattliabi I ity   Carr   Soila.   ttattuabl1ity) 

Hraaa,   i>rratrrs>rd  CR-72  01» 

Hrhli-n  Manntav t ul mg  Cd   buitJtng N-0S0 

Krnlhoa  Il-b44,   N-bS/ 

Rrtthini  «-37», l(-*30 

Brta-ray bai kai at trr nig »-SM, N-«i.7 

Ktriaain   i-i.l   Nirtlnafyri   »tti-n M-07* 

lldtatalyala      lt-307 

Hi>..lrjiaiUt ion       lt-U<)S 

Hmdrtrnoratiun R-IJ4,   K-iMt,   K-HI,  R-A2t,  K-4Sb 

«-W,   II-S2S,   N-81«,  N-10S1,  N-U»2 

Bioloiual   toiiiiBlon N-tll 

BioUi|iial  oHnlatiun waatr  iliapoaal   unit      .    .   .   VJtS.  N-24% 

Hlulo(l,a>    iraral.h   

Hiologlial   »tiuituira          

Hi iila ,   i out rol   

Httuautouk   loattugh,   ilrt n loiat Ion 

Hlaat   at truuat ion 

Hlaat   at truuat loll   ayalrtta  

       N-I1Y 

 N   H   ,i 

 11-10*7 

 N-0«iS 

R-»2S,  H-VI»,  CK-bl 02S 

ll-*7S,   K-»27.   H-lli* 

;> 

Hlaat   iloauir   .Irvun K-IA7,   K-*7S,   K-4S1,   H-7*S 

k-Hl>l,   N-*»0,   »-*»1,   R-M*.  R-S21I,   N-S*»,   N-bl«,  R-7S* 

N-774,   R-g7».   N-V.'2,   R-IOIt 

Hlaat   iloauir   ilrvtira 

t'urrualuli        

Iraling   

       N-I6U 

K-b.'l,   Kl.il,   »i-l,«0,   N-UBl 

Hlaat   Inura,   rllrit»   of   jet   aluiall   rngiiir 

rahauat  

Hlaat   loailiug  

Hlaat■ira1 at ant   Jraign 

Hlaat   aiaulaloi   ■    .   .   . 

R-S4) 

      R-7b* 

....   K-»ll,   K  ..n..   K   Ml.,   R-737 

R-7 3<»,   , K  i.H  iMU 

R-S20,  N-'ibl,  NBY-)1J7.   NRV-»220I 

NIIY-7I2S1,  ROV-7J2«>2,  CR-fc7.0O7 

Hlaat   aiaulatoi,   trat   piogiaa        NBY-31*1) 

Hlaaliug agrnta         R-**l 

Hlraibmg   agrnta,   alablllty S   li.-i 

Hlurpiinl   papn ,   apri 11 11 at luua N-ÜH 

Boat   float a I'R-bb W) 

Boilna   (irr  Kirr   tubr  boilna,  Straa boilrra;   Watrr 

tubr   bo 1Irla 1 

Boiling,   aatutatr,!   pool  

Boltr.I   joint   lolitln t 1011a  

Bolta.   atlrnglb 

Mond   allowanir   '01   gioutr,!  prratrralril  atrrl 

I   ■ ...  atop»        

H-liOt 

CR-»4.029 

N-11B 

.     R-32» 

Hotto«  trrr^ing   triliniqura R-7*t> 

Biaihrta,   in ling  hangn       R-tM>* 

Btakr   linr  valvra N-041 

Hrrakuut  farces      R-S4I, R-»3S,  R-7SS,  N-8»3,  N-l:.^ 
R-W*S,   CR-bl.OU 

Hirakwatrra   larr   alao  Watn   wavra,   forces) K-IJ ' 
«-727,  NBY-MW,  RBY-II43,  N0Y-I2S»! 

Brushlrss generators   .   . K-032, R-222, R-243, NBY-3103 

Bubhlra 

Mraauiraent        R-106>» 

llgration  R-*21 

Ruila  griinator   set        R-313 

HBOGB »tjnJaril building  II-03B 

Bui Idillga 

Kintlun  N-12*7 

llluaination  lie« Skylighting patterns) 

Mamtrnance  N-SSb 

Miliinv  applustions  N-981 

Noise  reiiui't 1011  N-b7* 

Prrsaui izatton  (see  also Air  locks)     ....   H-03S,  H-07* 
fl-107.  NOY-22273 

Salety  factors       N-1109 

Buildings   (see also Polar  structures;  Prefabricated 

buildings;   Protective  sheltrra;  Wamgans) 
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v'arban ateala,   lunoaton  K-b8l 

i'ai#ai  planning ■pJrla N-^.'B 

Catgo tarnaii  •>   i.i 

Cargo iarnria,  wtnlai laat ion         H-Otk 

Cargo kandling  »-lh»,   N-IO)«,  N-U«4, CR-7J 010 

Cargo  kanJUng 

|)nJrr«al»l        »-»»2,  R-MI7 

Hrluopttr       N-i:is 

Cargo-pviaonnrl  van         H-»6i 

Cargo alt.la Wi-ilhll 

Cargo vrhiilaa  R-Mi« 

CatrrpiUar  ganrralor  «»ta R-0*1,  H-IU,  S   rs,  s .n 

Calrrpillar  Irai'ton     .   .   . K-O^O,  R-106,  N-1)0,  •*   isn 
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MSI, «-«»6, •••It, N-«';, v ■*'•.. N-IO«», ••IMS, N-u«.' 
Informal  Contiad j/SI 

Cathodii  piotrctrun,   . .■•i-ai ilu 111 v  with  tloaimg 

inhibilort M-.'»1* 

Caulking coapouaita  R-710 

Cautaway loiuiactiun •)«(«• R-Oüi, N-«ü( 

Cauaaoaya      N-10S2,  11-11»»,  «-67.00» 

Callular concrrt» S-»y 

Ctllular coorrata conatruction          N-092 

Callular glaaa  inauUlton N-*»' 

Caaaat,  cooaarvatioa H-\*l 

Crariit anturat,  aaalyaia N-0»7 

Caaant patta,  atrcngth R-l»4,  K •.»'•, 

Cantral Far* tfuipaaat  Co    burldia« 11-041 

Chnfc   valvra,   trat    ir»ult» 

ihrraaati  !'.■ ■• kituhbaia 
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I hrm11 a I   rmuI»It t V I a 

Ckranal   Iradria 
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N-M0,  ll-»ll 

••Ml 
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ibaanal   at abi I laal ion  . i   »ju.l   larr  SanU,   atal*i 11 aat ion I 

CMMMl   loilal. ...   R-.71,   R-7S« 

Cbrmiial  waitair  agriua.   alarm»       ........ h   -,( . 

CMMcal«,   loauity R-U»«,  ••IM,   K  ,.t..   s    •%- 

Ibloimr.   p^iaiataiur   in   »toiril  nalrl   and   let .    .     N-JU» 

Chturin*   inluaria ••IIS,   k-147 

Cbi omalogi apbu   analyaia   larr  iiaoaota,   ^ biomalogi afbu 

analyal» 1 

Chiyalri outboaiil prupulaion umta 

Claaaillrd doiumrnta, dratiu.lion 

Claya 

Claaiung   

ilraning,   pilaa   

C leavn-ki ooka   <lt »t 11 lat ion   unit* 

Clotkllig   im|*irgiiat ion   plant» 

loating   ayatraa 

k-:i 1 

••Si*, N-mo 
••4M 

IhtM, •• >o«i 
K-010   tApp   C) 

••US,  RRV- 11»% 

K-Üt»,   k- l.'S 

k-»s<i, k-ss;, k-Mi. k-iir?, ••IMS 
k-lOiU,   k-lO^.'S 

Coating »vatraa, rlritilial fioppitifk R-6»l,   N-79S 
k-8»S 

H-lii,   R-7 7b toatinga,   Jrtn loi at ion  

Coatmga   tarr   alao   IV. li   loatingft,   Kl rr-rrtal Jant   ioatlligk, 

Floating  coatmga,   Nropirnr   loatmga,  Organu   loating», 

Piotntivr  loatinga,   koot   loatmgk,   liiulaiwatar 
ioatinga,   / im-aprayrd  ioatiiiga' 

Cold  >kambri   trata   tar»  Conatiuition rquipaant,  Mtnlrr- 

Kation,   Can^tatoi   »ata,   wintrl liat Ion,   Intnnal 

lombuation rtiginr*,   hratmg,   Intnnal   ii>«buation 

rnginra,   piahaatlng,    Intnnal   iombuatlon  rngmra, 

ataiting) 

    N-0»«,   N-Ok» 

H-Stl.   H-r»\ 

Cold waatkar   taata       

Collaitivr piotritor»     

Coluaui  iki^<matogi apky  laea Ciroaotr,  ikromatographu 

analyaia) 

CiNamunu at ion i-qui^imriit       H-b»S 

Compai trd-anov paiking   loll  ••0M,   M-0M 

l i>«|iai trd-anow   lunwaya  K-*i)t 

Com|>aitlon  ot   loiuiatr   (arr CoiutMr,   vibiation  caB^actiOk) 

l\impaition ot   »and   |aaa  Sand,   ktabiIi/ation) 

Citm|>ai t ivtn ot   »now   ,»••*-   Polai   baaa opnattona,   Snow 

iitmpaitioti  rqiti^tawnt ;   Snow   ioapaition   tnkllioue») 

Com|>aitiüii ol   »oil   tarr  Soils,   at abi I i/at ion) 

Com|iaaa  pada N-S<,{t 

Com()oait» loimrtr      R-??!,  N-Ii(ü 

Computer  modal       R-7»»,   M-UVt 

Concirta 

Crrep        K-0»J,  R-iW,  R-U»-l.   R-il.t-J 
R-111-1,   R-704 

Uttci ot »alt R-.'W,  R-.tOb,   R-10»S 

klaitrual  rraiativity      R-114 

Nuialura aigtatlon        R-110,  R-244,   R-M4,   N-114 
N-».'«,   ROWUIS,   Nl>Y-7t244 
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 K-UOO 

11-447, (-471. 1-47» 

 »-tfi 

NOY-2ti44. mn-uzv 

K«ll<tlt.a   tklrliiini  pruprrt in  «-014,   «-JI9 

Spill in« N-IJ* 

Stron ■»«•»rrwnt »-OSb.  II-2«',  1-404,  N-..n 

strr„,th.  moirl   iludi»  CR-72 0OS 

T..11111 «-2«.   «-2*1.  «-447,  «-410,  Mil 
N-I2U 

ii-,lfi«r«  <pplii«t ion»  N-1230 

VibrtUun  loapatticp  M-374 

Watrrproatta(       N-I2S0 

W«vr propagalio»  «-74« 

loncrttr,   buoyant     «-1232 

n«MII1l.  polyMr        11-1230, N-1232 

Lomratr,   aubasutou« »-»73,  «-473S,  «-710,  N-I4( 

Conrratr,  aulfur       «-1200 

Contratr adaialurva   (are AJantutra  lur Portland 
iraant  concrct«) 

Comrrtt Ira».  

Contrrtr braaa,   »rl Im« daaat* 

Concral« ronatruttion  (Ml OUulat   toncrrtr tonatrurtion^ 
Prataat   Loncretr  conatructtoni  Shotcrrtr cunatruttton, 
Undarwalrr  tonnt rui t ion) 

CMCMM ryl'nder»  O-72.0I7 

Concrrtf tloora «-SI0,  «-693 

Contrrtr jackrtia(  (Mt  Pilra,   jackrtin«) 

' wi. irlr   «i« 

Glaaa nodulra       11-1232 

Polar  rfgioni          «-671, H-1000 

Taaling .    .    .   «-5*4,  «-613,   R-6S0,   R-651,  H-420,  «-502 
«-«9 

Concrrtr pavnwnt*      11-690,  «-763 

Concratr  roadhays N-016 

Concrrlr roola        «-»92, «-693 

Concrrtr aealrr-hard»nrra R-050 

CMKMU ah»lla «-692,  «-693,  «-704,  «-714,  R-740 

Concntt aUba,  trating R-72i, «-726S. NtY-32243 

Contrfta aphrrpa     ....    R-S17.  R-547,  R-SRS,  R-679,  R-753 
R-774 

Conrrfta atrurture« 

Behavior        CR-72.019 

DatanoratioB HIY-319« 

Safety factor*      R-1109 

Strrngth  reduction R-6B2 

Concrete aurface  finiabea N-343 

Concrete teat  haaaera N-18« 

Condenaation,  dropwiae N-1041 

Conduit aeala        R-074 

Conical wtndovt R-J12, R-675,  R-616 

Connector*       M-R03, CR-69.034 

(onatanl  current  device*           1-171 

Conatruction 

Antarctic   regiona R-43e,  M-115,  N-U7 

EattaMtea  and coata       NB¥-)22S9 

Conalruit ion,   pnaitiv* R-644 

Conatruction batlaliona N-1021,  Clt-72.012 

Conatruition etjuipaent N-,'60 

Cunatruction e^uip<nenl 

Preaervation SYN-PM 

Radio  interference auppreaaion        A-256,  N-256A 

Utiliiation N-926 

Winteniation II-244 

Conalrucl lona aietalliquea  fitlod building H-0S9 

Contamented  cargo R-717,  N-1216,  CR-72 004 
CR-72.010 

Contaamated  anow,   Uaitatlona  R-S33 

Continental  Steel  Co    building       H-044 

Convection       R-1079 

Conveyera  (aee Shtp-to-ahorc   tranafer •yileai I 

Cooling ayateaa  N-BI» 

Cooling towera, hardening   R-615, N-95B 

Copper alloy*, corroaion     N-961, N-I00S 

Coral aggregatea     R-068, N-33SA 

Coral concrete  R-068 

Coral concrete, peraeability  R-210 

Coral awrtara  R-041 

Corroaioo («ee Blaat rloaure devicea, corroaion; Cable 
aheathing, corroaion; Cathodic protection; Corroaion 
inhibitor«; Nateriala, corroaion; Netala, corroaion; 
Pipeline ayateaa, external corroaioo projection; 
Pipeline ayateaa, internal corroaion protection; 
Protective coatinga; Steel pilea, corroaion prevention; 
Steel pipe intenora, corroaion inhibition; Swivela, 
corrosion) 

Ü 

Corroaion  mhibitora . . . . N-172, N-269, N-2S5, N-32S 
11-333, II-3B4. N-576 

Corroaion rate, awaaureaent    R-341 

Corroaion rate* of aetal*   R-681, N-194, N-1224 

Corroaion teatera    R-0S7 

Coat analyai* N-S69 

Co*t reduction    CR-6S.004, 01-65.005 

Coveraeter      N-223 

Crane controla 11-201,  N-0/2 

Cranea   (aee Floating cranea;  High-apeed crane*;  Hydraulic 
cranea;  Salvage crane*; Track-aounted crane*) 

Cranea 

Safety device*   R-227, N-JiO 

Track alignaent  R-140 

Crawler track*    R-090, R-IO», N-018. M-101, N-330 

Creep (*ee Concrete, creep) 

Creosote 

Analyti*  R-243 

Cheaical analyai*       N-176, N-359 

ChroMtographic analyai* N-361,  N-403, N-42S 
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Crtoiot* (conttautd) 

Etlrrtlv»ni-i»  11-476 

Inlrarr.1 analyns       R-19( 

Critical prtiaur*    N-773 

Cuaaina itiwraCor »n  N-310 

Current  Injection prob«!          N-llll, «-67.01] 

CyclohcMiie o«id»a  R-641 

Cylinders, bucklloi   R-it], N-77) 

Cylipdcra, burltd    R-671 

Cylindrical  ahclla,  ttlMMt R-740,  CR-69.0]3 
CR-73.002 

Data rtcordcra  R-669 

Data •tor*(e  •yatraa       N-961 

Davey air coapreaaor  N-2S4 

David round winch«!  R-141 

Deadaun anchorafea     .        .     R-199,  ■•4M,  H-I2I, N-204, N-20S 

Deck coatini«  R-020 

Dccontamnanta N-229, H-I06i 

Detontaalnatlen      R-692, N-076, N-4<I 

Decontaalnation equlpawnt  ....  R-072, R-10J, R-172, R-219 
N-2IS,  N-222,  N-297,  N-376, N-961, NBY-3121 

Drrfi ocean anchori X-834, CR-61.001 

Deep ocean conatructlon 11-400 

Deep ocean core boring N-44S, N-SSI 

Deep ocean drilllni riga      NBY-3190 

Deep ocean engineering (ace Ocean engineering) 

Deep ocean handling equipaent      R-6S2, CR-71.009 
CR-71.010 

Deep ocean illuaunation N-SI2 

Deep ocean lift/lowering        CR-71.009, CR-71.010 

Deep ocean Mnlpulatlng devices N-47S 

Deep ocean Mterlals research R-329, R-3SI, R-369 
R-421, R-4S6, R-49S,  R-S04, R-325,  N-180, N-446, N-4JB 

N-60S,  N-781, N-793, N-1081 

Deep ocean sesrch aystca   R-209, N-429 

Deep ocean sedlacnt saapler   N-4S7 

Deep ocean structures   N-446, CR-69.029 

Deep ocean structures 

Blast effects N-1062 

Habilability   N-S43, N-734, N-10S1 

Deep ocean test-in-place and observation systea . . . R-752 

Deep ocean vehiclea   R-204, R-661, R-749, N-7S2 

Deep ocean vehiclea, stress analysis   N-1I46 

Deep subacrgence research . . . R-532, R-SS9, R-618, N-1007 
N-1037, N-1096 

Deepfreeze operations (see Operation Decpfreeie) 

Dehuaidlficatlon (see alao Preaervatien of aaterials 
and equipaent) R-138, 11-021 

Dehuaidifier. N-231 

De-icing B»teri«ia        N-124,  N-S41, N-J41A 

Deaineralixation  (ace Distillation units,  Ses water, 
deainerslixation) 

Dcsallutlon aystca*       R-S87, N-1074, CR-67.027 

Descalers N-151,  K-l«,  M-396 

Design charts for R/C beaas R-I2I 

Oetergent-aanitisers  (see SsnitKers) 

Deterioration (aee lituainous coatings, deterioration; 
Protective coatings,  deterioration;  Structurea, 
deterioration) 

Ocvila  Lake,  N.D.   (aee Test sites) 

Detinclflcatlon      N-IOOS 

Dial pack N-1199 

Diesel  engines  (sec entries under Internal  coabualion 
enginea) 

Dieael  fuela          N-660,  N-693,  N-743 

Dlodea  (see also Thln-flla diodes) ft-43S,  R-S7S 
R-626 

Direct power generstion         N-716 

Disaater ahelters  (see Protective shelters) 

Distillation units     .   .   .    R-173, R-200, R-233,  K-245, R-407 
R-486,  R-595,  R-663,  N-123, N-499, N-501,  N-528,  M-667 

N-744, NBY-3I9S, NBY-6216J, NOY-73219 

Distillstion Units 

Hest trsnsfer  R-2S5 

Scale prevention . . .  K-011, R-177, N-210, N-493, N-S08 

Teaperature effecta    R-160 

Teat results   N-107, N-196, N-211, N-2S9 

Thin-fila evsporatlon   R-364 

Ditchers  N-257 

Ditchers, evaluation    N-0S1 

Diver operators  R-762 

Diver support  R-779 

Diver surveyors   N-I22I 

Diving equipaent  ....  R-S48, R-6S3, R-688, R-698, R-729 
N-I0I5, N-I087, N-n39 

Diving suits, heating N-998, N-1087, N-U08 

Doora, pneuaatically sealed   N-II7S 

Oouglaa arctic building   NOY-28147 

Draft indicatora (aee Drydocka, water level indicatora) 

Drains, cleaning   R-307 

Dredgea    R-0S4. N-1223 

Drier aetala   N-680 

Dri-fluah closet     N-092 

Drilling, Antarctic region»   R-713, N-937 

Drills    R-064, N-134 

Drott loader bucket R-028 

Orydock gatea, blast effects    CR-67.0II, N-960 

Drydocka N-024 

Drydocks 

Csthodlc protection N-126,  N-179,  N-106 

Notion H-120 

Sand reaoval   R-208, R-4I1, N-644, N-722 

Water level indicatora .... H-131, N-047, N-198, N-212 
N-235 

Dust srreators  (see Air filters) 

Dyna-Fog SR fog generator R-034 

Dynaaic loading   R-541, CR-72.009 
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hiiMiana [Mt Cnwlti krtvka) 
Urnulmi   in  anK   anila N-041,   NOV-.'UnO 

(iiilf  si MNIMI wavr  ftrft rapfi imrnt a Mllt-J74?4 

liuy  Im«'«,  .(••(ri mial inn  H-/7? 

(Jyrn-Flo ait  ioai|irMHi>r        N-^1.1 

Hahilabi lily aluillri   11-1*4,  N-l^,  N-154 

Naanrta  (a*» i.imrrlr (t-al  haaMwia,  I'll» haanria) 

Nan<( («nla,  arlritlun N-IOI« 

Namdini rgnqiairnt  R-ftU,   N-1044,   l»   l.'ll- 

ItrkM   rntinrriinii IIMUH K-OM,  NRY-IMI,  NKY-UMII 

Narbora,  til  icaioval           N-(i;5 

Han)   li<|'  «|>rial mna   (arr  0|<rialli<ll  Haut   ttf) 

Nanlenrtt altiii(iiii>a 

('iiolin» N-IIO 

IV-i»,! H   ■•11.    K   MIS 

Fginiwrni   OMI.Ml 

Narntat hfrget  |MWNt«f art      N-1IA 

H»«l,  ronvvrtlnn       N-IO?« 

N»<t   piprt      R-IMf 
Hr«l .   rrtlltallnn       N   HM 

n*»t   tl«Mf*l 11-410,   R-411,  R'lM,   R>|MI   N-I04t 
N-10*«,  N-WO«,  NIY-WiM 

Krai   lianaln   aludlra R*IU|  N-«'«,  N-l«*,  N-I0ftl 

iMMtl  (arr «Ian Oil  «lovra,  Wain  kMlMt)     ...     N-U% 
Nur-iiti 

Nralini ayalMW        D-MI, N-U),  H-iJOt 

Ni|h »«iiliiaivr Irala   K  lldi 

Niah   lirgnriiiv   li||hliii(    ,   ,     N-'t* 

Nlihlmra   I arr S(ii|>-1 ■<-ahnir  lianaln   ayalHial 

Hiih-imi  ia|ir  (m  »ia|<|iint I lanaaiaalnn  linn R-OtJ 

Mi(h-a|i»».( iianra      H-l»* 

Ninun«       MM)  N-ilOI 

Nnharl  (rnnatm  aria R-JO),  N-H« 

Nniatma,  <Mf otran R-Y41,  R->»« 

HKialin« rgmparnl  R-f»0, CR-M 00« 

Noiala,  rvalualinn N-0M 

Nnlil-iliiwn ilaapa  | arr I'onlnnn iauar««ya,  hnlitilnwn lUatpa) 

li-mr Kiiil.lina («in    hin Mini  N-*n 

l*...>hii|' ilrvnra  i«**r  Mf.t (tatna,  hookup an.l irlraar 
ilrvii#i) 

Hoar ii>uplin(a,  toal   rraulta      ,   .    N-IIA 

Hoa» rMlt R-.1M 

Hnapilal   llnntini,  RDRR N-ljn 

Nnlalail  hMMf N-01X 

Nnuar aniilulra,  t ranapoilat inn        R-'M 

Nonaing,  i nnat mi I ton , R-M4 

Hiinatni,   Navy 

HilMMMBM  liinitin«     CR-M 0U 

Noilrntifal ion  CR-M.00( 

RoplairiM-tit      CR-M.0OR 

Kp<|iiiioaH>nta        i'R-M.005 

Hurn—r httiLttn« N-0R0,  N-10*,  H-lOt, N-l.<», H-3U 

Nurman», ilaau«*         N-;?;, NRV   i.'.'iv 

Hydia t       i:R-»» 004 

Nyiliattlti   iianra N-770 

Hv.liauln   HlllfRRl N-«7a, N-llh4, N-I2J« 

Hviltauln   (lutila,  an In   trgiona N iWI 

Nvilianlti   hoa<*,  polar  Irala N-110 

NvHiaanir-litrlnl  lilt   ilrvnra N-I.MH 

Nyiltiilr inliiitiona      K hall 

Nyilioilynaana  R-440 

Mv.ln.phohn   iHwnl      R-l«.1, R-JJ»,  M-.101 

Hyilroalaln  piraaurr R-MJ.  R-.M», R-5J7,  R-547 
R-%M,  N-hll,  R-h45,  R-h7l»,  R-»«5,  R-7M,  ll-»70 

Nyiltoalatii' ran N-«4R 

Nyprihain   ihaail«>ia N-IIJ7,  fR-7ü.001, OhM.Nt 

tM 

Rraittta tapailty R-MI,  R-RIR 

Rotloat ftrrdni  N-I07R 

Cntp       CR-ar OJ>, CR-aaou 
Pynaaitr ax-aninraKnl R-OAO 

riooilin» «Mi 

lapnnlira  N-.'Oc 

Proli>iliv» I'ovrrinia  R-450,  R-a07, R-MI 
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lc«   (i.intluu».H 

Stranglh  (ttt Artiflrul   U«,  ttrrnith) 

Tkickn*», ■■••urcacnt K-MM 

Traflliabilily R-JM,  H-st.* 

lc»   (■••  «llo  »illlln   unrtu   >•«   tc») 

|M autart N-010.  M-OM,  N-2S3 

Ira  .un.tiu.ti.M, R-tll,  R-H»,  N-IO/H 

Ira cuttara k-iib 

Ira doaara R-4U, N-M« 

Ira antlnaarug R-41S,  R-*«;,  R-tt«,  K-J20 

Ira  floaa MT'SUMi  HRY-32»»,  iK-*t  tun 

Ira-Mktng aarhlnaa,  taat  raaulla .    N-142,  ■•IM, N-197 

Ira raaoval  (taa Da-lrin| Hlarlala) 

lea way projart  (aaa Uparalton  Ira Way) 

Ira «harvaa R-46»,  N-tJ),  N-«M,  N-ltilo 

Ignttton  (aaa aa a aubiltvlilon,  •>(•,  Wood,   itnttion) 

lialtion  intarlaraara auppraaato«      R-070,  N-OI« 
N0Y-2iUJ 

llluailaatlon,  undarvatar  (aaa Undamalar  i lluatnatton) 

la^art  dynaaoawtara NOY-274S6 

lapa.t  »ranrKaa R-0]«,  N-ON«.  N-lO<t,   H-un 

lapait  wranrkaa,  avaluatlon        K-ftOI 

laparlool N-IOS 

lapadanra  (alartririly)       N-IOS0 

layratnatad wood,  dynaatr propartiaa           K-*RS 

lapratnita analyalnt kit          N-*«a 

Inrinaratknt toilata IOMI  N-40»,  R-;»« 

Inrmaratora R-011,  R-4U.  N-I1S,  R-U3,  N-6W 
■•tut 

Induatrlaltaatlon i:H-h; 001 

Infilro aa«a|a traataant plant     N-J70 

Inflatahla rauaawaya 

Infrarad datartton protartlon 

. . R-136. R-3n, CR-67.00S, H-433 
NiY-JI67 

N-06II, N-0(2, N-UI 
Nov-.-msi 

Infrarad apartia     C-001 

Infrarad apartroaropy, appllrattona   R-04R, R-336 
N-326, N-39«, N-394R, N 1141 

Intaraoll-Rand Gyro-Flo air roayraaaor   N-2I3 

Ingaraoll-Rand lapartool   N-IOS 

Inhibitors (aaa Corroalon Inkibitora; Hanna borar 

inhlbttora) 

Inatruaantad pilaa   N-036, N-276 

Inaulalad rabla (aaa llartrlr cablaa, Inaulation) 

Inaulatini aatariala R-IOI, R-UI, N-6II, N-IOM 
■«1111 

Inaulatini aatariala 

Coapraaalon taati      N-S73 

Taat raaulta  N-234 

Inaulatora         NRY-62174 

Intarroaa  N-IJl 

Intaraat rata of laturn  N-443 

Internal rnabuatton anitnaa    N-739 

tnlarnal  voabuatiun anginaa 

llait affarla «-710 

loolini  (aaa alao Kvapurallva  luulmg ol   intrrnal 
loabuatiun rii»iii»»l      N-IS4 

Haatlni N  u.'.  N-ISb 

farforaanra  H  1."' 

Ptahaating R-03t,  R-313,  11-022 

Starting  (aaa  alao Ganaratur  aala)      K-USt,  K-lll 
N-O«»,   N-0S0,   N-I*b,   H-ib»,   N-271 

Vanlilatlon N-201 

Invarval  runtrollara N-174 

Intruaion grout        NUY-2(I)0 

lonira daamaral laara H-04).  N-)I2.  N-342 

Iron,  rurroaion      N-1042 

laotopaa  (radiuattivr) 

Appllrationa         R-44S,  N-bO»,  N-72b,  N-1l«2 
Ik-b?  OH-I 

Ribliography         N-431 

Dar.y R-SM 

J and B Nanutarturlng Co.   building      N-040 

laaaaway ihrltar ...     R-241,  R-3RI,  K   IN.,  K-614,  N-4R2 
N-719,   N-77I,   N-104,   N-RII 

Jaaaavay ahaltrr, loundation R-MR, N-g07 

Jarp-a-tramh ditthar  N-257 

Jaapa, praaarvatiun in atoragr  N-n; 

Jrrrd baaih aalvaga irana   R-124 

Jat blaat daflartora    N-4lb 

Jpt angina axhauat problaaa (aaa havaaanta, allarti ol jat 
airrralt angina axhauat) 

Jat load problaaa (aaa Pavaaanta, allarta ol jat airrralt 
load) 

Jlga (taa Pontoon ronnactlon gaar) 

Joint aaaling loapuunda   .   H-06S 

Joint aaaling roapounda, adhaaiun    R-IM 

Joint atrangth ol pi Ira (aaa Tiabar-ronrrata pilai, 
Joint atrangth) 

JP-5 N-»b0, N-113, N-743 

Kla hotatart  haatar N-Olg 

Koahring rrana           N-22a 

Kohlar-Waukaaha alartru   powar plant           N-Obl 

Laainatad fraaaa,  analyaia  K-ti<l9 

Landing traft   ratnavar R-I7I, N-I2lb 

Landing tloata           R-bOS, N-1044 

Landing floata,   taating  S-1U0 

Landing aata  N-4IJ 

Laaara  N-III4 

Laaara, appllrationa CR-»9 0211 

Laahing-Iaunrhmg ayataaa  K-'i'is 

Lataral  thruat  praaauraa  (aaa Pilaa,   latatal  tbruat 
praaauraa) 

Laumhar aounta H- Idl,  N-3H,  NBY-322b;l 

S-9 
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liitii-hn   auunti 

Hodrl   »tudt»!           NBY-J2263 

Sltr  ■«Intlun H-tli 

Ltundnrt   (irr  Port«blt   Uundnn) 

Uundry uiiil»,    r-t   r»iulti N-030,  N-040,  H-l** 

Uy*i>d ptlMMIt I H-579,  H-ili 

l,«v«-n*.t   j'jvrarnl h 

llr.,,,1 «-M* 

Nuafruai   analynt K-178 

Lcak'prootint           N-1J%2 

Lraal  »qu«rrii arihud I*77S 

litr nupport  •yatrai K-(.KH,   N-lou.' 

Lilt  drvuvs,   hydratmr   lurlrd N-I.'IN.   N-1241 

Lighl  houtin«! K-iU. R-SS», K-tIS 

Li|httii|-r>uard traniirntt N-I.'W 

I.i|htnin| pratntioo NBY-]22bO 

Lianon« H-IW,  N-S90,  N-10« 

l.inr-irn» u-ii  ronlroUrra  urr ship-1.>-fchi-ir transfer 
syatnia,   I inr-lrliaioi) i'unt rul lers ) 

Lithiun hydiuaidp  camatrra  R-IM 

I,mlf Bull  powrr aciaphonr  N-2f0 

Load divider dolltea  N-139 

Load teat  trailer  N-78B 

Load tranalrr devnea, evaluation  N-299 

Loader-burketa       R-028 

Loading rratt,  deaign  K-/W 

Loading elevatora     N-24B 

Loading platforaa    B-OIB, N-247 

Lobater  R-77S 

Locating objerta  in deep oi-ean  N-429 

Logiatica R-712,  N-796.  ((Bt-32223 

Loaay conductora  R-UkU 

Low teaperature  research  laee Conatruclion equipiaent, 
«intenzation;   Internal  corabuat ion engmea,  starting; 
Polar base operational 

Lubnranta,   arctic  regiona N-093 

Lubncanta  for preaervation (see Preservative,   lubncanta) 

Lubncatora ti-03», M-062, 11-063 

Luffing acrewa l(OV-73267 

LVT(4) polar  fire fighting vehicle        N-26*, N-348 

H-fsctora  (see Vapor barnera) 

Hacchi atructural  alaha        N-096 

HACV  (see Military Aaaislance Coaund Vietnaa) 

Magnets,  applications       R-S83 

Maintenance engineering  ....       R-732,  N-5S6, N-»8, N-S80 
N-611,  N-628,  N-06S,  N-7S3,  N-11U,  NBY-32257,  NBY-322S8 

1IBY-32268,  NBY-32272, NBY-12286,  CR-6S.004,  CR-65.00S 
CR-65.007,   CR-70.01« 

Maintenance equipwnt R-IbB, N-440 

Manned undersea research atatlona   R-649, R-761 
CH-67.01?, CR-67.019, CR-67.019-1, CR-67.019-2, CR-68.011 

CR-68.012-1, CR-68.012-2, CR-68.013, CR-70.002 

Manpower 

Planning N-973 

Utilisation    NBY-621b3 

Marine bacteriua N-t98 

Marine borer inhibitors   R-027, R-048, R-077, R-II7 
R-147, R-184, R-23b, R-301, R-380, R-426, R-S94| K-e.w 

R-747, K-182, N-271, N-283, N-590 

Marine borer reaearch       SYM-MBC 

Marine borera 

Control           R-74»,   R-7S7,   N-96S,   N-103S,  N-111S 

Uestructiveneaa         R-182,  H-109 

Metabolisa of  creosote R-230 

Marine Corps operations        N-I2I6,  N-1243, R-770 

Marine environaenta        R-476,  R-SUI,  N-9a9 

Marine platlorsui NBY-31S3, NBY-3lb7 

Marine aalvage         R-SS3, R-710 

Marine sediswnts     ....  R-477,  K-Süt,  R-S37,  N-S/u,  N-II07 

Marine sediswnts 

Analysis K-Sbf., CR-70.008 

Engineering properties      R-J03,  R-694, N-1177 
CR'b7.020,  CR-6B.014,  CR-70.016 

Mechanical propertiea    .   .   .   N-1178,  CR-fc9.030,  CR-70.007 

Markov chama R-S29,  N-6S2 

Maaonry Ktllt, peraeahility     N-1179 

Maas spectroaetry,   applications       R-030, R-240 

Masa apectrua analyzera N-488 

Master repeater unit  container        R-324,  N-407 

Materials 

Corrosion 

J 

Deterioration 

R-504, 11-695,  N-793,  N-900,  N-9IS, N-921 
11-961,  N-1008, N-1172 

.   .   .    R-4S6,  R-495, R-S25,  N-464, N-819 
N-1081 

Research (aee Deep ocean suteriala reaearch) 

Matenala handling equipMnt R-715,  R-722, N-7IS 
N-1039. CR-72.008, CR-72.010 

R-349, R-419, N-469, N-470, »-478 
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Corrosion           R-6S7,  N-886,  N-972,  N-1044 

Launching          R-21},  H-llO,  N-122,  H-123,  N-489 

Lifting       N-116«,  N-I23a,  N-t241 

Structural  analysis        N-1171 

Pontoons,  collapsible      R-524,  R-709,  N-1238,  N-1241 

Pontoons versus barges           N-461 

Port Hueneae,  Calif.,  harbor engineering 
studies        R-0*2,  CR-69.007 

Port operations    CR-70.010 

Portable buildings (see Prefabricated buildinga, 
wanigana) 
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11-275, N-2M, N-»e6, H-*66*a>l, N-*l*, N-«ll, M»Y-:U70 

Mt*istai 
frafakrlcatad kutldlnga 

tract tea  

Naattni atudtai  . . . 

■alerter Itnlnga . ■ ■ 

VentlUtion  

«•13«,  N-3M,  H-SS0,  NRY-)i;0 

      «-2»6 

      N-Ol? 

.   .   t N-UO 

l-rakaatlag (••* latarnal caakustion englnea, preheating) 

IratnauUted piping ayatea« N-la» 

Prepacked concrete         R-t6* 

Preaervation o( aatariala and raaponenta    .   .   .  «-*»*,  M-*»» 

freaervatton of Mtartala and a^uipaent  (tee alae Tafle« 
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fraaervative-lukricanti      R-031, «-0»«, R-22J, N-l«* 

rreaanrative-lukricanta,  infrared analyaia         «-190 
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Deaign     «-6*»,  «-755 
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Praatreaaed concrete 11-117,  CR-71.019 

Preatreaaed ceacrate 
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Preatreaaed concrete fraaet  ....        HOY-2*7*2 

Preatreaaed concrete ptveaenta,  behavior           R-120 

Preatreaaed concrete ptlea, precoapreaaian 
ra^uireaenta       «-0*9 

Preatreaaed tlaker roadwaya   .   .       M-NI,  M-097,  «-202.  «-216 
R-IM 

Prialng ayataaa «-010 

Prokakilltloa   CR-70 009 

Prograaalng «-»32, »-«00 

Prograaaing, atructural analyaia    CR-»9 0JJ 

Project Dial Pack ■•IM, R-T2M 

Project (anguine    C«-6» 020, CR-»9 020*, CR-69 025 
M-942, M-1205, H-12J* 

Propeller pullers, evaluation   N-0J0 
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Application K-10M 
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Protective construction   «-7)1, CR-69.001-1 
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Protective cubicles, klaat eftecta 
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H-071,  M-301,  N-302,  M-505.  N-S34,  P.O    112/64,  KRY-31t7 

Ski*Idlo«       R-S3S, R-43S, R-474,  HOY-73222 

Suppraaaion R-062, R-070, R-166, R-166S, R-17( 
R-275, N-072. 11-115. N-116, H-117, M-019, N-061, N-OU 

H-12«. R-148, N-256, H-2S6A. H-2t2, NRY-3U«, NOY-22272 
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Radio pagini ayataau N-131 

Radioactiva  fallout collactora        R-326,  N-S97 
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RadiockMtcal m —II        R-6H, N-4V2 
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Ralrigaration appliaacaa R-MI, R-4IJ 

Rafniaratora,  taat   raaulta N-04«,  N-06r,  N-oe/A 
N-IM 

Rafuao diapoaal (aaa alao Garbage diapoaala; Incinaratora; 
Sewage treataent ptanta; Waate diapoaala) N-071 

R-104, N-i77, SYH-ARWSS 

Regraaaian .naly.i. .      R-77S, N-791, CR-70 014 

Remlorced concrete, cieep N-ID:4» 

Reinforced concrete beaaM 

llaat reaiataace R-013,   R-066,   K-l.M.   K-226.   R-M. 
NRV-JI46 

llaato-plaatic  reaponae       R-OIS,  *- MZ 

Ningmg N-901 

Teatiag     ...  R-371,  R-39S,  R-4g9,  R-S02,  1*134,  R-614 
N-^00 

atreaaea R-414 Reinforced concrete coluana, atre 

Reinforced concrete conatruction R-406, R-692, N-RUI 
N-979, N-II09 

Reinforced concrete alaba, teat raaulta .... R-620, R-621 

Reinforced concrete atructuree    CR-72 019 

Reinforced plaatica    R-491 

Reinforced plaatica 

Teat raaulta N-2J0 

Weathering    N-7»4, N-909, N-991, N-I0R4 

Reinforcing ateel 

Rending N-U«, NWUUI 

Corroaion    R-217, N-I0J2, N-1U32S 
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Reliability   
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Design    . . N-046, N-R77, H-117J, HOY-22272, RÜY-73222 

Noise reduction R-S49 

Shielding (see Electroaagnetic ahieldlng; Protective 
shelters, thermal radiation protection; Radiation 
shielding) 

Ship aoonng forcea (see also Ships, Botton)  ....  R-2SI 
R-26«, N-12», N-)41, N-346, ROY-274*2, ROY-73260 

Ship sHionng forces, instruaentstion N-I(l 
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Sno« aovoMnt R-420,  N-S94, N-M2 

Sno« plaaat R-110.   R-UOS.  N-24«, MM, R-404 

Sno« pie« carrlar    R-417, N-747 

Sno« plo«a          N-610 

Snow revoval 

Iqulpaont (•»• Tractor*, aodiflad for •no«) 

Tackalquaa  11-0(3 

Sno« rollar*   R-107, N-245 

Sno« tractora, Baiatananca   M-77S 

Sao« trail*  R-J40 

Snow tranaport  equipavnt   R-417,  N-7S7 

Sno«   tunnrl*      ... M-MU.   N-Sk«,   N-S9I,   N-I0I).   N-1071 

Sno« tunnrla,  «aintrnanc N- t^'1 

Snukbar*  lirr  Roo« iiopt) 

Snv.ln   Sunoa   lapatt   dynaaoarlrr  NDY-. '-Hft 

Socket  «ramh  adapter* N-iu; 

SodliMa hypothtonte  aolullona        N-122,   N-147 

Soil  beating capacity R-277,   R-3lg,   R-ia7,  R-i)k 
K-6b4 

Soil  kinder*      MOY-<»09i0 

Soil-caaeni  ,on*ttuciiun         N-g4S 

Sotl  toa^action equipaent N-9BS 

Soil  ■echanira      Mil,  R-310,   R-374,   R-3II7,  N-479 
»-i»b,   R-S91,   R-*70,   R-737,   M-77k,   N-«g9,   NBy-l219S 

Soil  preitauie  gage*        NBy-J2l9S,   NRV-12240 

Soil-atrurture   inlarartion        .   .  R-Mi2,  H-kOk,  N-klO,  K-b'H 
■•III,   N-7J9 

Soil   Kuaa IIOY-?3;23,  NOY-73SI» 

Soil  truas.  applicaliuna           N-07S 

Soila 

Analyaia   . R-213,  N-S70,  N-7M,  NRY-II01,  NOY-732.il 

Arching R-S»! 

Claaatitcation             N-ius 

Conaolidattor  testing          R-33» 

Uteral  thru*t  pre**ure*  ....    R-k70, N-U3k, MW-ltm 

Plata-bearing le*t*           R-33»,  R-(»i7,  H-k70 

Stabilnation     ....  R-001,  Niiv-.'diso.  NOY-90920,  R-«» 

Stabilnation,  andel  atudiea N-1193 

Teating         R-iSk,   R-S3b,   K-S'l,   R-730 

Teating equipiaent M-742,   N-S52,   N-1131,  H-1134 

Thermal proprrtiaa        NBY-3227S 

Trafficaktlity       N-032,   N-Üg4,   N-02S,   R 077 
NOY-73232 

Vibration fpgrtlOR R-I2k,   NUY-22271 

Solar  radiation H-T)0 

Solar   turbine   alave engine umla N-lKk 

Salida ol  revolution          R-Sb7 

Sound  reduction   laee Noiae  reduction! 

Sound  tranaaiaaion P.O.   129/k6 

South Pole atation ■•Ml 

Spare part*,  atorage N-9SS 

Spectrocheatcal  analyai*         N-349,  N-)99R,  N-414 

Spherical ahell* 

Loading         M*l, R-4SS,  R-71k,  M»,  R-7M 

Stiffening R-'3S 

Splicing (**e Cable ahrathing,  aplicing) 

Split baaaa,  pra*tre**ed         CR-72.01k 

Split-end bearing pile* N-124 

Splitting lenaile te*t*    N-974 

Spray cle*ning    N-kk», N-7S3, N-S42, N-924 

Sprayer-duater*, evaluation    N-004 

Spraya N-k4k 
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S*4u«« Vallry |>«(kiHM   iol   tipr i ua|)«i'tc J-mow |>aikin|ft   lull) 

lUktltaMtM •irnl»       H-II07,  C»'*t Oii, 

SKitiog trUMt« >••<.".  i.K-f. ü'i:. OHM uoi 

Stjinlm   MWU,   ..i i.»..ii 1*1111,   N-lli. 

■Uta I>IIM . .  .  .  N-;» 

Slamtby  prtwi  tmrratlun  Ct-fi 00« 

SKnolinJ <Ui|ia|>h>       N-0*?> 

■UUMiMl  <i><ly>i>   ■•SSI,  ■•tU,  N-««] 

Str«a bullera  M-WO 

Sl*4a klp«nvrft .........      K-lll 

Str«a  iuiiürn»«tr,   «HAlyii»  R-OBS 

Urn 

OynMU   tr>tin«       R-})l,   R-MJ, »-kil 

^rot«ctlu<i  l»er C«lhodii   protect ion,   Currution 
inhibitor».   Priori tiv«   luallllgs) 

Surl<ir-h<Tilrnin| R-0«4 

St»»l   bolt» N-il» 

Slr*>l  building»   (»rr   Prrt«br n »trü  building») 

Str<l  pilr» 

Protrttivr loatints .   .   ■•!•},   R-44U,   R-<i40S.  N-lOb« 
n-\2ii 

Corro»lon  prrvrntion            N-260, R-J09 

Sur(«cr iirrp«r«t.on      ■•tlSS 

StrrI  pipe  intrnur».   torroaion   inhibition  N-1H 

Mcrl   pontoon»,   t'orroaion prevpnlton  K-t>M' 

SlrrU'ratt  Nanutai t ur ing Co    building  N-OS^ 

Slrphrn»on v»lvr s—t\. N-M>) 

Stonr  gvnrrator   »et»        N-i87 

Storagr  lacilitie»,  Antarctiv  region»     k-^s" 

Stove»   (»ee He«;er».  Oil   »love») 

Strain gage  tethni(|ue»   (»ee al»o Elasto-ptaattc 
lesponte,  Comrele,   »traut aeaauieaent)      R'ObO 

Stran-ateel  building»       H-OI«,  N-140 

Sire»»  .ell R-7S« 

Slre»»ed->kin >un»truttion H-227 

Structural   analyai» R-dbl,   R-S67,   R-S7J,  »-6J2,   R-743 
N-7S0.  N-<l«il,  l.R-69.01» 

Structural   connectors 

Slippage N-U9 

Strength      R-1IJ,  R-2»7 

Structural   »lab»           N-096 

Structural   tiaber,   ptopertle»         R-573 

Structure» 

Juried 11-771, R-UM 

Deterioration NBV-U71 

Dynavic  stresse» ...     II-33*.   II-JJ7,   R-4b3,   N-ll« 
NBY-3222II,   NBY-32267,  ltOY-2ai49 

Prolecton  Iroa blsst  l-74t 

Ststic stresses           R-336,  R-33iI R-649 

Vibrstion  live Vibration) 

Wster  shock  N-4S3 

Structure»  in deep ocean R-447, N-ts.l 

Ml'   (see Subaersible   (e»l   unit») 

Subasiine hulk»  as  ptuteitiv^ »hellers 

SutMksrine  topography        

Subaannes,  presaure  testing  

Subaersible puaps     

     R-121 

 N-IUH 

    R-I004 

      R-727 

Sulwerslbl<'s     ...  R-74«,   R-771 

Subaersible  test   unit* R-364,   R-4i( 

Subaersible lest  units 

Recovery N-;os,   N-,'«.'.   RRY-62lil 

Test   results H-Mi,  R-7t3 

Subsurface structures   (see Underground  structures) 

Superconducting   line  diodes R-626 

Superconducting t rsnstomers R-943 

Superconductivity R-496 

Sun on  lapaci   dynaawaetvr NOY-274M 

Surfacea,   conductivity           H-R44 

Surgea          H-I16I,  NiY-32226 

Surveying   inatruaenta N-976 

Surveying,   underwater       R-1220 

Sweepera         R-0S9,  R-172,   R-3i2,   »-37* 

Svivela R-069 

Swivela,   corroaton       R-21J 

Synthetic   ropea         CR-70 013 

t-S barracka           R-216,  R-)OB,  R-i50 

Tailpipea  (see Aluaimaed  BtMl SHifders and tailpipe») 

Taapers  (see Backfill   taaper») 

Teflon   HI« aa  preaervalivc R-093,   R-3S7 

Teledyne crane «oaent   indicator ayatM N-340 

Teleaetennj R-574 

Telephone battery  boles         R-029 

Telephone cable        R-207 

Telephone  repeatera         R-042 

Telephone  ayateau       R-J7J,  R-903 

Televiaton,  undervater   (aee Underaater leleviaion) 

Teapo  changea R-13S 

Tenaio» tera  ...  R-1154 

Tent  decka and  liaaes R-134 

Test  sites R-SU 

Test  stands R-04» 

re««»  towers  (»ee Hanne platforaa) 

Theraal   inaulation         R-11J1 

Therval  radiation R-320 

Tliermal   radiation  die» N-442,  R-i24 

Theraal  radiation  fires,   prevent ion R-16S 

Thenso-con conatruction N-092,  R-016 

Thermoelectric  device»       R-142 

Thenaoelectric  generator» R-322 

Thin-tila diodes          R-43S,  K-ili.  R-«*S 

Thin-fila evaporation        R-364,  R-410,  R-S09 

Thoaaa boo« slop N-329 

Tie-rod yokes  (see  Pontoon connection gear) 

1 
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TITA (••• Tod«  inoctUtdtl  (o(  applicaton) 

Tillty (Uodli|hl H-07» 

Tlaktr, pr«Mrv»tloo »-IM, R-7S7, N-572, H-6?2 
N-1012 

Tiatxr-concrttt pil«. Joist itraaith »-0S5 

Tiakcc rudMiyt (••• Prtttrftt*4 tl«b*r roidMyi) 

TlrM,  frlcttoa coafflciMta R-3S3, 11-672 

TittBiua alUyi, corraiion H-tll 

Tobo||»in N-062,  N-0«l 

Todd HmUtMri  fog applicator« R-032,  N-321 

IMtMt R-471,  R-7S«,  M-0«2,  N-20«,  N-3S6.  N-«06 
M-666, N-I2t 

Toola 11-5*1,  R-6)3> ■•MI 

tmU 
AllMnac« 1UM N-IOU 

Ivaluation N-03i, ••Uli, »-1229 

Toi/la  (»t« alt* Powr  toola) R-729 

Toppint planta          R-031,  N-199,  »0Y-732*6 

Towlng mlitaac* CR-70.002 

T*Blcity (§«* ChMtcala,  toviclty) 

Track-aountad cranta          »-220 

frarkad vthlcU* »-*36 

Tracklni atatlona ROH 

Tractaaatar N-M9 

Traction aldt (tat alte Crawler treckt) N-129 

Tractor leadera, evaluation      N-121 

Tractert 

rording kite R-037 

Nodiried for «oo« R-090,  R-1M, R-449, N-330 
»-35».   N-*5t,  N-W9,  ■•IN, N-619 

Safety cabt »-250 

Tett retultt H-2SI, N-93S 

Wlnteriialion          N-III 

Trafficability (aee Sno«,  trafficability; Sollt, 
trtfftctkilltyi Tractert, aediflod for tnox) 

Treilert 

Nodificalion«          »-»85 

Perfonaace N-120 

Trantfar  line barge«        R-026, N-391 

TraMfonaar-flltera CR-66.006 

Tranafontert »•157, M-95* 

Traoaltnta          R-t65, »-1239 

Tranaient ayntheaiter»      R-473, »»r-32262 

Tr«n«ient-voltag* auppreaalon      R-506 

Tranaponder«          R-57* 

Tranaport bargta           MBY-32239 

Tranapertation, aetheaetical  tchedulUg  ....  R-44i, R-669 
CR-66.007,  CR-67.010 

Trantportatien «quipa^ot 

Allowancea   N-791, »-»97 

Preventive ■aintenanct   R-732 

Utiliaatlon N-791 

Traacavator N-4SR 

Triple« backfill tanprr«     R-02* 

Tropical ataoapberea    R-il3, N-1242 

Trucka (tee Neintenance «quipawiu, Tundra truck) 

Truck-tractere    R-094, N-lil 

Teuraaia, dauge N-622 

Tundra truck   R-094, N-3(l 

Tunnel linera CR-M.OIO 

Tunneling equipaent and technique« («ee alto Snow 
tunnel«) N-45* 

Tunnel« 

Clearance  N-99* 

Cooling   N-I0I3, N-1073 

Ventilation  R-452 

Turboflector   N-002 

Turbulent flow   N-1079 

Typhoon Keren   »•*97 

Typhoon«, dettructiveneat   »'497 

Ultrttonlc«, «pplicatien«   N-37* 

Underground cable«   CR-69.032 

Underground cable«, bleat effecta   CR-69.015 

Underground piping, inaulation   N-23* 

Underground «heiter« («ee Protective «heiter«; 
Underground etructure«) 

Underground «torege    R-72S, N-100* 

Underground «tructurr«   R-606 

Underground «tructura» 

Analyai«   R-764, CR-69.023 

llaat effecta  .... R-i39, R-611, R-667, R-764, N-1199 
»»¥-32279 

.  R-372, R-4S3, R-501 
R-656, R-67« 

llaato-plaatlc reapenoe . . . R-216, R-27t, R-332, R-334 
N-416, N-537, NRY-32199, NIY-322S4 

tnviranaentel control    N-711 

Radiation ahielding propertiet . . . R-025, R-0(0, N-3il 

Theraal environaMnt    N-711 

Uta of plaatica in NIY-3150 

Underaee habitation   N-971 

Underaea habltate R-496, N-1002, ■•Uli, CR-69.003 

Underaee habitat«, aeiaaiic effecta CR-69.027 

Undertet power tytteaa   R-S97, CR-6S.0II 

Underwater clothing, hooting .... N-991, N-1017, N-I10I 

Underwater coating« . . . R-300, R-390, R-522, R-622, R-701 
R-701S, H-lll, N-426R, N-S36, N-1064, N-I06R, N-II05 

■•1112 
Underwater coaaunlcatlon ayeteaa         N-S54 

Underwater conatructlon       R-2(4-l, R-214-2, R-2(4-3 
R-284-7, R-64«,  R-673,  R-6738,  R-729,  R-731,  »-762,  N-S4S 

N-1099,  N-1131,  N-1182,  N-1230,  N-1212,  CR-70.017 
CR-71.003, CR-72.002 

Underwater conatructlon 

Site aurvtyt R-691, R-744 

Undentlnlng      N-II24 

Underwater eiplotlena R-124,  ■•HS, N-1062 

Diaplaceaent,by overpreaaure 

^ 
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CTH^W 

lliiln w«( r r   ra|tlo*ion* 

llasl  «rfvitt «Jll,  H   .'«'J,  H-JM, 11-2%*,  «-«7 
MM, N nit..1 

Siaulniuii  IMM, HM*.  B^tl 

llnilrivalri    i ilunulal ion R-4IJ 

llnilrrwalri  •u«iin|i N-t6i,   N-IOM 

MMMMM   i<b>riv<li<>n lyatr«  H-IM, WV-Utlt 

llmlrrkalri   tfMMtMN K  '.HK.   H I.M,  N-IIU,   N-II*S 
N-I1MI,   Clt-»? 017,   CH-»; 01«,  Ohtf.MI 

I'mlrrwalpi  pnwri   I i«nar*i t« ion ,    .    . H-tlJI,  (IR-ftÄ 00* 
CR-«i« 01* 

UMifWtm   iiation« H-7«»! 

Uiulnwatrr   ■triitliura 

Ainuatit   shot It  ira|um»r N-ll*l 

f'alluir ll-*7« 

«»•niiply Gt'M.Ml 

IMtrwat«!   »nvryini .        .   K  i •! 1 ,   K- •IK,  R-7»l,  CR-k« 02« 

Uniffiwatei   trl^vmnn               R-*tJ 

llnitrrvalri   looll ■•Ml,   N-IIU,   N-ll*%,   N-117* 

lin.lrrw«l»t  tiolion CR-70 017 

|li)i1rt««trr  vphwle R-7*,* 

Unlurlril  |owrr   pi,nils R-I(i< 

lliiintrMii|<lihlr powrr       . R-*6I,   N   i.di.,   N-IUR,   N-IIM 
P 0.   IIR/M 

rntittpi rupl il>lr  fmtti   atiitplv  unit*,   vlluallon   ... N-III4 

U.R.  Aires drhuai>lil irr N-m 

0,1    Naval  iivil  Kii| i urn i ni l.ahoialnrv 

Rail 1 it 1 ant op 11   rn|llirrrin|   atllilira NRY-.II7S 

Sra watrr  ronvrraion  atmlira M-I0N* 

Univrraal   I'o.   wiiin| hamraa N-I%R 

Umvnaal   rniinrrl   tiaitoi       N-^1% 

lirhan planmni              CR-(i7 001 

Urrlhanr  loaaia      R-4%0, R-7%0,  N-U.M, NRY-W;M 
NRY-6JIM 

Uttliiliira R-73*, N-IOIO 

lit till ira 

(onauaiiil ion      OK-d«  00«) 

Coal           N-76R 

I't 11 ity iminri t lorn 

l)rai|n  R-60R 

Tralini  R-6.1R 

Valvr,  alrblaat        CR-7}.0IR 

Vapm  harrina      N-26) 

Vapor i-itaipiraaion at ilia  (arr Dial 11 lat ion unita) 

Vapoi  (rananiaaion (»rr Noiaturr aii|tatioii;  ('oncrrtr, 
■oiaturr ■i|iatliin) 

Vrhulr awbllily  (arr alan Ciavln  Iraika4  l>blatr whrrla, 
prrlonaam-r;  Snow,  t ratf Itahi I tly;  Soil». 
traf I itahi 1 ily;  Travlora,  atnltlinl  lor  anow) 

Vrhii'lra 

Allocationa      R-7»%,  N-«0»,  CH-M.OOJ, OMT.OM 

Polai  iriiona      R-J07, R-%*0 

Vrhiilra  for  ilrrp oiran uar  (arr  l)rrp ot ran vrhulra) 

Vrhnular   opnationa        R-»t« 

Vrnrtian hliiula,  auliNaatii   iloaini drvir«  K .'11 

Vrntuti   |aa  rarhanirr  N-71* 

Vrrtnal   radialora       R-**( 

Vibration R-»M, R-J»«,  R-RW, R-I0RI 

Viliiat ion.   rflnta  on aMiaaurrarnt   of  wavr 
forrra      I(0Y-J7*7* 

Vibration  roapartion   (arr Comirtr.  vibration itMpartion; 
Sol la.   vibialion   i oaifiai I ion) 

Vihralory   rollna.   rvaluatlon  N-<IR 

Vnuara R-%05. R-«** 

Viaioairtria ,  N-IMN 

Voltair  R-*J% 

Vollair  rriulation          R-710, N-7J>, N-7J0 

Volla|r   ir|ulatora   (arr lirnnatot   arta,   voltagr 
iriulatora) 

Voltau   irlla. hi|h  piraaurr prrfor 

Walk wa|ona     

Wani|ana     .    . 

K   i.V 

N-1i* 

R-101.  R-ll«,  N-00*.  N-0M.  R-102,  H-U7 
t'i%\,   N-%4«,   N-»0R,   NHV-.'NUil 

Waniiana.  hratini N-nn 

Wairhouara      >>IT1 

Wainini ava   -aa N-Hso 

Waahna.   iailio  intrr f rrnur  aupprraaion N-I2R 

Waatr dlapoaal B>1M,  N-41*,   CR-70.Oil 

Waatr iliapoaala  (arr  alao tiarbagr diapoaala;   Inrtnrratorai 
Srwair   trratarnt   planta) 

      R-2RI Waatr watrr   in iuulat ion 

Waatr wain   rrrovrry     .    . R-0RI.  R-10.1.  R-1»R,  R-;«» 
CR-70 Oil,   Nl7Y-27*R4 

 R-20» Watn ,   iii|iurltira  

Watn  rainrra 

Arctic (••ta N-M« 

Kvaluation      N-OIR,  N-117 

Wain  hratrra N   uw« 

Watrr   )rt  piopulaion      R-72* 

Watrr  Irvrl   imliiatora   (arr Drydoika,  vatrr  Irvrl 
induatora) 

Wain   purifnation unila N-0J7,  N-04<) 

Watn  atoiair i'lSt 

Wain   atorair  tanka.   lorroaton R-765,  H-47R 

Watrr aupply      R-*0R,  H-»7% 

Watrr aupply rnginrrrrng N  llt>i 

Watrr aupply rntmrn in$ 

Arrd  rr|iona        NOY-}7*RI 

Polar   iritina N-UW0 

Watrr  lank   intrnora,   ,oatni|«     ...   R-ATt,  R-701,  R-70IS 
M-»»J, R-»77,  R-10*0 

Watrr tanka,   lonnaion      N-71*,   N-«7R 

Watrr  tubr boilrri N-IU, NOY-27AR7 

Watrr wavr mo*, ion. drtn-t ion 

Watrr wavr  runup R -0«.  R-»0 

.   .     N-(.,M.  N-641,  N   .■'« 
NRY-.i;2JS, NOY-USftl 
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„^„  ■    ■ i mm.mi .  .    <*< ..i..»,..». i m IIPIIMUJI.    -■m       '    -■ »   ■mvw 

ChancttrUtlci «-MO,  H-Vil,   HSW,   tl-»«l,  N-Mt 
M-l|»^ 

Intrgy «iilrac-liun N   lisc* 

rare«!  (••• alls Harbor •n|in**rlng aludifa) M 01; 
R-)2(.  MM,  N  Hi,  N-*02,  «-«0«,  MSI,   N  Mi,  N-MI 
N-Ma. N-««0,  ■r*ltN,  NIY-M«*,  NIY-WiO;,  NIY-121II 

Nlt-Wil»,  N^)V-1I^»1,  NOY-J7*;* 

0*n*rattan R-*]*.  N-lt«,  IHtM,  CR-»' Oil 

Naaauraaant           N  s\' 

Walar «»11   |a(  pia^a,  »ardrnlni ■•1141 

Walar Mlla,  Maat  RffMU I*M4,  CR-M UO? 
CR-»« 0J\ 

W«v* haain N-K«! 

Wav» «anaratora             NUN   l.'SM 

Wavafona raronlar N- MI 

Waathartng,  toalini taata N-IOM 

Wat|kt   ralaini          CR-rO 00« 

Waldini N-IIU 

W»lilnit daaaia  (aaa Conrrata haaaia,  waldini daaagal 

Waldini alaclrodaa,   laal   raaulta N  o; I 

Wall  atramara,  taat   raaulta II>MS 

VAiaala,  oblata (aaa Oblata vkaala,  pai loiaama) 

Wtmhaa        ■•Uli  ■•IM,  N-IOM 

Wind, valucity R-W 

Wind durta rapanaanta R-*U 

Wind  Hall  ■<■»• R-V« 

Window (oatlnia,  |lara-radu>in| proparllaa           N-011 
M-1U 

Wtndowa ■•MT, R-«ll.  *-l<<,\,  H-IO»,   K   •,.•.  ■•If] 
R-1IJ? 

Windaor  conrrata taat  proba N   U'U 

Winlaniat Ion (aaa alao Conalrurlion aijuipawnl, 
wlntartaatton;   Intarnal  roabuatlon angtnaa,  haattni, 
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Gulf General  Atoaic  Inc CR ««.Oil 

Hafnor, Frederick NOY-90920 

Nallett Manufacturing Co N0Y-2(1«} 

Harco Corp NBY-«2177 

Narco Engineering Co CR 67.005. HIY-3167 
NBY-3177, NBY-62177 

Nittaan Aaaociataa,   Inc CR 72.015 

Holaea and Narver,   Inc inT-32242 

Hopkina Engineering Co NOY-73222, inY-7««SS 

Noatrup,  Lyona and Aaaociataa     ....     NOY-274E0, HOY-274«! 
NOY-27491 

Illlnoia Institute of Technology, 
Dept. of Hechanlca NOY-24742, KOV-28149 

Illinoia Institute of Technology 
Research Institute CR «7.003, CR «7.009 

CR «7.020, CR ««.014 

Interference Consultanta,  Inc.   .   .   .     laforaal Contract  1/62 

Interference Teating and Research 
Laboratory,   Inc inY-31«7, inY-32214 

International  Electronics Engineering,   Inc.     .   .   .  NOV-766S5 

Intrusion-Prepakt,   ln< N0Y-2E1S0 

Ions State Unlveraity mY-32222 

Jabobs Engineering Co NBT-«21«9 

J. J. Henry Co., Inc Ck 72.003 

Eaiaer Aluainua and Cheaical Corp  CR 67.00« 

Karagosian, John,  Consulting Engineer  CR «9.015 

King, Renloff and Assoclstes  MBY-3170 

King-Benioff-Stelnxsnn-King  CR «9.00« 

Xing,  Harold P  NOY-73229 

Leach Corp NBY-3103 

Lin (T.Y.) and Assoclatea,  Inc R-463,  CR «9.001-1 
CR «9.00a-2, CR «9.024 

Little (Arthur D.),   Inc HBy-32259 

NacNeal-Srhvcndler Corp  CR «7.011 

Hanageaent Technology Inc  NRY-i21«3 

Marine Advtaers,   Inc  NBY-32206 

Martin Co  HIT-322«3 

Naaanobu Shinoiuka  CR 72.005 

Hasaachusetta Institute of 
Technology NBY-3150. NBY-.12209. NBT-32227 

RBY-3222S, NBY-32243, NBY-32267 

Materials Research and Develop- 
aent, Inc CR «7.015, CR «7.01« 

NcCIellsn, Robert B CR «5.002, CR «5.003 
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NcchtBtct ■illlllt.   In. CD 69.OU. CR b<i ül\ 

Nrrk  (Ocsri« W.) and AstocKt»           IIOY-2IU7 

NoduUc Structur»,  IM NOT-7)]37, MOY-M241 

HM Ranarch Corp  CR 71.007 

National lB|in«arlnt Sclanco Co CR (7 01t .<«Y-il96 
NiV-UilS,  Wl-MilS,  NRY-3223S. NRY-322» 

Mattonal Staal an« Skipbulldlni Co  inY-3223« 

Nowaark  (HM) Contultlnt (n|laaarln| Sorvlcoa   .   . CR fc» 010 

North Aaortcan Aviation,  Inc., 
Coliabua Dlvlaloa    NRY-621JI 

Nortk AMrtran Rockwoll     .   .  CR 71.00«. CR 71.010, CR  72 012 

North Carolina Stale Univaralty  NRY-32236 

Northrop Corp., Ilactrtcal-Nachanical Olv  CR 71.003 

Nottlnghaa (N.C.) Co  NOY-73221 

Ocaan Scicnca and Kn|laaarln|, 
In. CR 6«.004, CR  70.010 

Ooondaga Aaaoclataa, Inc  NRY-32210 

Opnratlona Raaaarch, Inc  NRY-32223 

Oragon Stata Univaralty   CR 70.016 

Pacific Northwaat Uboratorlaa, Rattalla 
orlal Inatltuta  CR 70.001 

Panoraalc (lactronlca, Inc HRY-31«2, NRY-32200 

Panoraalc Radio Produrta, Inc NBY-31«2 

Paraona (Ralph H.) Co CR 67.007. HBY-62201 
NOY-73246 

Paat. Narwlck. Llvlniaton and Co CR 68.00« 

Pannaylvanla Stata Univaralty  ....  NBY-3IU. NRY-32261 

Phyalca Intarnatlonal Co CR 6«.02!i 

Planninf Raaaarch Corporation  ....  CR 65 004, CR 63.005 
NBY-32J72 

Praforaad Lina Product! Co CR 70.013 

Prlncaton Univaralty CR 67.001, NOY-27<iaB 

Raythaon Co., Invlroaaantal Syataaa 
Cantar   CR 73.006 

Ranaaalaac Polytachnlc Inatltuta . . .  NBY-321«5. NBY-32260 

Raaaarch Hanufacturlni Corp NBY-3222« 

Rockatdyna   NBY-322A6 

Roaanataln. Allan B Inforaal Contract 2/M 

San Jona Stata Ccllaia CR 70.00« 

Santa Fa-Poaaroy. Inc CR 72.002 

Sctald, W. I., Conaultlnt Inslaaat   CR 69.030 

Scholar. C. H   NBY-3171. NBY-31«B 

Sclanca (nilnaarlng 
Aaaoclataa CR 66.003. CR 66.006, CR 66.003 

CR 66.008, CR 67.023, CR 6».006, CR 69.0U 

Saa-Spaca Syataaa,  Inc   CR 68.00» 

Baydar Raaaarch,  Inc NOY-27486 

Southarn Hathodlat Univaralty NOY-73262 

Southvaat Raaaarch Inatltuta        CR 67.022.  CR 6«.036 
CR 70.003.  CR 70.006.  CR 71.006.  NBY-32lt« 

Southvaat Raaaarch Inatltuta. Dapt. of 
Structural Raaaarch   CR 72.006 

Stanford Raaaarch Inatltuta CR 69.0ia, CR 73.006 
NBY0223t. HBY-32268, NOY-22272 

Btavana Inatltuta of Tachnolegy NBY-3226a 

Stoddart Alrcrait Radio Co., Inc.     NBY-318«, PC 112/66 

Syataa Davalopaant Cnrporatlon CR 72.016 

Tachnlcal Oparallona, Inc   NBY-121«0, NBY-32237 

Taltdyna, Inc., Inat Povar 
Dtvialon CR 67.021, CR 6)023 

Tatra Tach, Inc CR 6«.007 

Toallnac (J.) and Aaaoclataa    CR 68.001, CR 68.002 
CR 68.001 

Townaand Rnglnaarad Producta   NRY-3176 

Trac.rlab. Inc HBY-3175 

Ttanaa-Houalng, Inc NUY-27640 

TRW Syilcu Group CR 69.028, CR 72.001 

Unlvaraal Watar Corp CR 67 027 

Univaralty of Arlaona    NBY-I2I«« 

Univaralty of California. Backalay .    NBY-)I3«, NtY-32203 
NBY-32233, NOY-73232, IIOY-73260 

Univaralty of California, Barkalay. 
Colic,«- of Enflnaarlnt CH 70 002 

Univaralty of California, Barkalay, 
Dapt. of Civil En(lnaarln|  ....  CR 6«.01«, CR 70.005 

CR 70.006, CR 70.012, CR 72.00«, CR 72.011 

Univaralty of California, Barkalay, 
Hydraulic EntlnaannR Laboratory CR 70.U08 

Univaralty of California, Davla    CR 72.019 

Univaralty of California, Loa Angalaa    NOY-73231 

Univaralty of Colorado    NOY-28131, NOY-73266 

Univaralty of Datrolt    NBY-32256 

Univaralty of Illlnola   NBY-3227« 

Univaralty of Haaaachuaatta. Dapt of 
Civil Entmaarlni   CR 72.007 

Univaralty of HUhlgan NBY-3U3, NBY-1186 

Univaralty of Hlnnaaota, Dapt. of 
Nachanlcal Knglnaarlni     NOY-22273, NOV-27673 

NOY-2768«, NOY-28168, NOY-73218, NOY-73268 

Univaralty of Hlnnaaota, St. Anthony Falla 
Hyuraullc Laboratory    NBY-3163 

Univaralty of Hiaaourl, Dapt. ot Phyaica   CR 6«.012 

Univaralty of Nabraaka   NBY-1166 

Univaralty of Pannaylvanla   NBY-3200, NBY-3221» 
NOY-7351« 

Univaralty of Southarn California  . . . NBY-3101, NOY-276S3 
NOY-73233 

Univaralty of Taxaa, Civil Enginaarlng 
Raaaarch Laboratory    HBY-321«2, NOY-274«2 

NOY-28163, NOY-28166, NUY-73227 

Univaralty of Toaa. Dapt. of 
Civil Knglnaarlng   CR 72.016 

Univaralty of Virginia   NBY-32271 

Univaralty of Wlaconatn    NBY-3161 

Univaralty of Wyoalng. Natural Raaourcaa 
Inatltuta   CR 6«.033 

Vaalc. A. S CR 6«.031 

Virginia Polytachnlc  Inatltuta     NBY-32275 

Vlaual Coaqtutlng Corp CR 6«.023 

Waatarn Oaar Corp NBY-J2>«7 

Waatlnghouaa tlactrtc Corp CR 67.017, NBY-32226 
P.O.   123/66 
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AD NUMBER INDEX 

I 

I 

AD2I1 - liOY-27489 
A01M7L - 11-03» 
AD7715 - NOY-28144 
AD10862 • NOY-22272 
ADI27W - NOY-73231 

ADI2758 - NOY-73231 
ADU7S9 - NOY-73231 
AD15307L - H-068 
ADIJ412L - N-063 
AD1S4I3 - N-069 

A01S4UL - N-072 
AD17II8 - NOY-73232 
A01767I - NOY-27480 
»18291 • NOY-27481 
AD19097 - NOY-27474 

AD20777 - N-062 
AD20816 - 11-049 
AD21258I. - N-078 
AD21259L - N-079 
AD21260 • M-081 

AD21311L - H-082 
AD21329 - SYM-HENE 
AD2U05 - NOY-73231 
AD25986L - M-059 
AD3198I - NOY-28143 

AD31982 - NOY-28143 
AD34069 - NOY-27491 
AD34435 - NOy-2ai49 
AD34983 - NOY-24742 
AD370I2 - (1-090 

AD41826 - NOY-27489 
AD41827 - NOY-27489 
AM182S - NOY-27489 
AD424J1 - NOY-27492 
AD42991 - N-006 

AD42992L - N-007 
AD42993L - N-034 
AIM2994L - N-036 
AD42995L - N-OBS 
ADA2996 - N-046 

AM2997L - N-052 
AD42998 - N-053 
AM2999L - N-055 
AD43000L - N-056 
AM3001L - N-058 

AM3002 - N-064 
AD43003 - N-066 
A0A3004 - N-098 
AOAUIl - NOY-27485 
AD47748 - N-032 

ADS0018 - N-200 
AD52844 - NOY-73231 
AD5S160 - R-006 
AD55531 - N-080 
AD55532L - »-093 

AD55533 - N-I30 
AD55534 - N-089 
A0S6801 - N-107 
AD56994 - M-084 
AD62366 - HOY-732M 

A0672S1 - NOY-22273 
AD69722 - N-210 
AD69923 - N-103 
AD70719L - H-227 
A072611 - N-022 

A072614 - M-044 
A07261S - N-048 
AD72616 - H-051 
A072617 - M-053 
AU72618 - 1-074 

A072619 - N-080 
A072620L - N-089 
AD77621L - N-091 
AD72622L - M-094 
A072623L - N-097 

AD72i24 - N-099 
AD73991 - N-133 
AD74S30 - NOY-73260 
AD74611 - NOY-73260 
AD76692 - N-163 

AD76693 - N-188 
AD77680 - N-73218 
A077B61 - NOY-12561 
A077862 - NOY-12561 
AD78418 - NOY-73244 

AD78419 - N0Y-22271 
AD78478 - NOY-73218 
A078S92 - NOY-22271 
A078648 - NOY-27487 
A078672 - NOy-28146 

AD78693 - NOY-28148 
A078694 - NOY-22273 
AD78695 - NOY-73248 
AD78702 - NOY-73M9 
AO78703 - NOY-73519 

AD79132 - NOY-28143 
AD79133 - NOY-73227 
AD79134 - NOY-27474 
AD79135 - NOY-73267 
AD79282 - NOY-73233 

AD79312 - NOY-28150 
AD79550 - NOY-27474 
AD79977 - NOY-28143 
AO80217 - NOY-12561 
A080461 - NOY-27482 

AD81123 - NOY-73260 
AD81138L - N-092 
A081139 - M-095 
A081140 - N-098 
AD81141L - M-100 

AD81142L - M-101 
AD81143 - N-102 
AD81144 - N-104 
AD81145 - N-105 
AD«!,46 - N-171 

AdSll47 - N-175 
AD81148 - N-176 
AD81149 - N-178 
A08115 - N-179 
AD81201L - N-180 

AD81202 - N-181 
AD8I203 - N-183 
AD81204L • N-184 
AD81205 - N-185 
AD81206L • N-186 

AO81207 - N-187 
AD81208 - N-189 
AD81209 - N-190 
AD81210 - N-177 
ADS1211L - N-193 

AD81212 - N-194 
AD81213L - N-195 
AD81214L -  N-196 
A081215L - N-197 
A08I216 - N-198 

AD81217L - N-199 
AD81218 - N-201 
AD8I219 - N-202 
AD81220L - N-204 
A08126I - N-205 

AD81262 - N-206 
AD81263L - N-208 
AD81264L - N-211 
AD81265L - N-213 
AD81266L - N-214 

A081267L - N-215 
ADS 1268 - N-216 
AD81269 - N-2I7 
AD81270 - N-218 
AD81271L - N-219 

AD81272L - N-220 
AD81273 - N-221 
AD8I274 - N-222 
AD8I27SL - N-224 
AD8I276L - N-225 

AD81277L - N-226 
AOB1278L - N-228 
AD84579 - NOy-22271 
AD84580 - NOY-73223 
AD8461I - NOY-27474 

AD84714 - NOy-28149 
AD86437 - N0Y-73221 
AD86460 - NOY-2«147 
AD8869I - NOY-27474 
AD90732 -  NOY-732601. 

AD917009L - R-701S 
AD93371 -  NOY-22273 
AD93372 - NOY-73218 
AD93373 - NOY-22273 
AD94632 -  NOY-27474 

AD94716 -  NOY-27475 
AD94743 - NOY-73219 
AD94804 -  NOY-2 7488 
AD98380 - N-109 
AD102768 - NOY-27487 

AD102777 -  NOY-73246 
AD 102846 - NOY-73222 
AD102947 - NOY-28145 
AD102888 - NOY-73244 
AD102889 - NOY-73244 

AD 102942 - NOY-90920 
AD102961 - NOY-73248 
AD102962 - NOY-73229 
AD 103060 - NOY-73262 
AD103101 - SYM-FERE 

AD104645 - NOY-27474 
AD105722 - N-UO 
AD105723 - N-112 
AD105802 - SYM-EAO 
AD106931 - NOY-73237 

AD107061 - NOY-73260 
AD107423 - NBY-3101 
AD108024L - N-256A 
AD108025 - N-U2 
AD108026 - N-192 
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ADIO«02 7L - »-229 
HDlOtOiH ■ »-24J 
A0l0a02«L • N-209 
Aoioaoio - »-271 
AOIO«03IL - »-269 

ADIoailtL • »-238 
AHIODU.'I. - »-203 
AOiosua - »-267 
AOioau« - »-260 
ADIOSliO - N-261 

AD10«22; -  »OY-766« 
A0l0a24l -  »-26« 
AOIOa242 -  »-270 
ADI0a2OL - »-236 
A0l0a244l -  »-231 

ADI0a243 - N-240 
AD10a246 -  »-239 
ADIOH.'*; - »-232 
ADI0a24aL - »-212 
ASI0a249 - N-10» 

ADIOtZSOL - »-223 
AOIOB.'ML - »-242 
ADIOa2S2L -  »-256 
AÜI0«2S1L -  »-2S7 
ADI0(I2S4L -  »-258 

ADioa^s-, - M 107 
A0l0a2S6L - N-lll 
ADI082S7L - »-237 
U)\0$2i»l - »-241 
ADIOa2)9L - »-234 

AD10a2«OI -  »-235 
ADIOai^o -  »-230 
wiioms/L - »-259 
AOioaasai - N-264 
ADIOIllSfL - »-262 

ADIOaifcOl. - »-265 
ADIOa361L - »-266 
ADIOa362L -  »-26« 
AI) 108 (64 -  N-106 
ADioaftsa -  »OY-76655 

AD1086S<) - »OY-76655 
ADI0K761 - HOY-76655 
ADI11)63 - »OY-73260 
AD 113449 - »OY-73260 
A0II4763 - NOY-73260 

ADI|-i«9« - »OY-73219 
AD1IS«»' - »OY-73219 
AD121609 - 11-007 
AOI23427 - N-115 
ADI2S059 - «-007S 

AD12J226 - SYH-PMI 
AD130461 - N-117 
AD132826 - N-121 
AD136863 - N-122 
AO138834 - N-123 

API39139 - »OY-73231 
ADI39720 -  »-14« 
AD141926 - »OY-73242 
AD143S09 - H-124 
AD144I89 - N-125 

A0U4190 - H-126 
AD14436I - (1-120 
AD144363 • N-119 
AD149991 - N-127 
AOIS4333 - R-108 

0)160282 - N-130 
AD163134 - K-ooa 
AD200040 - N-lll 
A020I109 - R-OI) 
AD201641 -  8-012 

AD203482 -  »-014 
AD20J971 •   R-Oll 
Ar203972 -  8-020 
AD205459 -  »-009 
A0205591 -  R-017 

An205592 -  8-01« 
A0205594 • 8-021 
AD205595 - 8-022 
AD209343 - M-129 
AD20952 7 - 8-027 

AD209528 - R-030 
AD209529 - 8-032 
A0210028 - SYM-N8C 
AD213206L - 8-016 
AD214883 - C-001 

AD215253L - 8-019 
A0215254L -  8-02« 
A0215255L - 8-026 
AD215256L - 8-023 
AD215257L - 8-024 

A0220065L - 8-033 
A0220245L - 8-029 
AD221755 -   »-244 
AD221756 -   »-249 
AD22175 7 -  »-255 

A022175a -  »-274 
A022I759 - »-275 
A0221760 - »-276 
A0221761 -  »-277 
A0221762 - »-27« 

AD221763 - »-279 
A0221764 - »-280 
AD221765 - »-281 
AD221766 - »-282 
AD221767 - »-284 

AD221768 - »-286 
AD221769 - N-287 
AD221770 - »-290 
AD221771 - »-29I 
AD221772 - »-294 

AD221773 - »-295 
AD221774 - »-297 
A0221775 - »•29» 
A0221776 - »-300 
AD221777 - N-302 

AD22l77a - »-303 
AD221779 - »-304 
AD2217aO - »-30S 
A0221781 - »-307 
A02217«2 - »-308 

AD2217«3 - N-310 
AD2217«4 - »-Ill 
AD2217«5 - »-312 
AD2217«6 - N-313 
AD22I7«7 - »-314 

A0221788 - »-315 
A0221789 • »-316 
AO221790 - »-317 
AD221791 - »-318 
A0221792 - »-319 

AD22I79I -  »-120 
A0221794 - N-121 
AD22I795 -  N-121 
A0221.96 -  N-124 
AD221'97 -  N-12 7 

AD22179« - N-32« 
A0221799 -  »-129 
AD22l«OU - N-)I2 
A0221«OI - N-J31 
AD221«o; - N-134 

AD22UOJ - »-337 
AD221«04 -  »-339 
A0221«05 -  »-340 
AU221«Ofe -  N-142 
AD22U07 - N-343 

A0221«0« - N-34S 
A022l«09 - »-350 
A0221«10 -  »-351 
AD221«12 -  H-066K 
A022U1U -  8-010 

A022I«I4 -   N-060 
A022I8I5 -  »-344 
AD22IR16 - N-292 
A022U17 -  N-346 
AD221«I« -  N-299 

An221946 -   NUY-2 74«0 
A022!949 -   »OY-28146 
A022195a -   NOY-28146 
A022195I -  NOY-7 1244 
A0221952 -   NOY-28149 

A022I951 -  NOY-2«14« 
AD221954 -   »OY-2 74«» 
AD221955 - NOY-2 7482 
AD221956 -  NÜY-2814) 
A022195; -  NOY-2«14 1 

A0222064 -  SYN-ABWSS 
AD222065 -  NOY-2741/ 
AO222066 - NO\-27487 
AD22206« - NOY-7 1241 
AD222069 -  NOY-2814b 

AO222075 -  NOY-2 7492 
AD222076 -  NOY-73242 
AD222!3a -  NOY-73242 
AD2221'» -  NOY-7 121« 
A0222I40 -  »OY-27475 

A0222141 -  NOY-732 19 
A0222142 -  NOY-2 74«0 
AD222I4I - NOY-2 7480 
A0222I44 -  NOY-28149 
AD222161 -  NOY-2 7492 

AD2221k2 - NOY-2«143 
A0222164 - NOY-2«143 
A0222165 - NOY-2«143 
A0222167 - SYH-M8C 
A0222168 - SYH-KKKE 

AD222I75 -  NOY-22272 
AD222176 -  NOY-22272 
A0222177 -  NOY-22272 
A022217« -  NOY-22272 
AD223706 - N8Y-U50 

AD225562L - 8-034 
A0226206 - 8-03« 
AD22642« - 8-035 
AD226900 - 8-039 
AD22«15« •  K-042 
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AD210086 - R-02S 
AD2J0O«? - R-046 
A03)0O8« - R-ÜS1 
AD2:)0I2« - R-051 

U)2i0M>J ■ R-0^2 
U)2i\Mb - R-047 
AD23«A;5 - R-0/2 
A02J««76 - R-070 
A02.l48r7 - C-002 

U>iil.»n - R-067 
A02 )49«0 - R-Ü74 
AD2JS0S7 - R-U6U 
AD23SS69 - R-07g 
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AD2i5874 - R-073 
W)23S8;5 - R-077 
A02379S9 - R-082 
AD238684 - R-079 
M)2 38690 - R-083 

A023974I - R-0)6 
A0239742 R-041 
AD239743 - R-048 
A0239744 - R-06g 
A0239745 - R-075 

AD239 746 - R-076 
AD23987I - R-084 
AI)24093<i - R-064 
A024093& - R-081 
A024I03I - C-OOJ 

A024)622 - H-090 
A0246OOO - R-091 
AD246001 - R-104 
A0246002 - R-106 
A0246003 - R-109 

A02462&0 - R-087 
M)24625) - R-094 
AD2462S2 - R-095 
A0246S89 - R-089 
A0247707 - R-098 

AD248070 - R-10) 
AD249I9S - N-389 
AD249480 - N-388 
A0249483 - R-122 
A02496S6 - 11-398 

A0249657 - R-086 
AD249658 - R-097 
A0249728 - R-124 
W2S02IS - R-107 
AU2502I6 - R-108 

AD250217 - R-118 
A0250J32 - R-HO 
AD2S0533 - R-110S 
AD2SOS34 - R-129 
AD2S0600 - R-01S 

AD2S060I - R-043 
A02S0602L - R-040 
AD2S0603 - R-044 
AD2S0604 - R-045 
A02S060S - R-049 

AD2S0606 - R-050 
AD2&0607 - R-054 
A02S0608 - R-055 
AD2S0609 - R-OSI 
AD2!06I0 - R-059 

AD2S06U - R-061 
A02S06I2 - R-06 3 
AD2S06I3 - «-Of, 
A02S06I4 -   R-066 
AII.'SOMS - R-071 

AD2S0616 - R-085 
A02S06I7 - R-088 
AD2506I8 - M-330 
AD2^0619 - N-352 
AD2S0620 - ((-354 

A02S062I - N-3i6 
AD2S0622 - H-357 
AD2S0623 - 11-358 
A02b0624 - H-359 
AD2S0625 - M-i60 

AD2S0626 - N-J61 
AU2S0627 - N-)62 
AD2S0628 - N-365 
AD250629 - l(-366 
AWSOhi» - N-367 

AD2S0631 - N-168 
AD2S0632 - N-369 
W)2S0633 - H-ilO 
A0250634 - I(-371 
AD2S0635 - R-373 

A02S0636 - N-374 
AD2S0637 - M-376 
AD2S0638 - H-377 
AD2S0639 - N-378 
A0250640 - N-381 

A02S064I • N-382 
A02S0642 - V-3&. 
A02&0643 - N 3',S 
A0250644 - 11-387 
A02S064S - N-390 

AD2S0646 - N-391 
A02S0647 - N-392 
A02S0648 - N-394 
AD2S0649 - N-396 
AD25O7O0 - N-403 

AD2S13a8 - R-U9 
A02Sl3a9 - R-128 
AD251471L - HBY-3196 
A02SI472 - NBY-3196 
AD2S1473 - NBY-3196 

A02S1474 - NBY-3196 
A0252065 - R-117 
AD252S86 - R-057 
AD2S2860 - N-386 
A02S286I - N-395 

A02S2862 - N-400 
A02S2863 - N-404 
A025288a - N-402 
AD252980 • R-092 
A02S298I - R-101 

A02S3430 - R-120 
AD25343I - R-123 
A02S3432 - R-126 
AO253630 - R-132 
AD25363I - R-134 

AD253903 - R-138 
AD2S397S - N-405 
AD2S3976 - H-406 
A02S4IS4 - N-409 
AD254344 - R-080 

AD254896 - R-142 
A02S4901 - NBY-3139 

A0254902 - NBY-3139 

AD254905 - NBY-3153 

AD254935 • NBY-1191 

AD254950 - NBY-3170 

A0254951 - NBY-3170 
W)25b27C - NOY-73219 
A025S27I - NOY-73219 

AD255272 - NOY-73219 

A025S724 - NBY-3143 
A025S492 - N0Y-27491 
A025S493 - NOY-27491 
AD255494 - NOY-27491 
A0255724 - NBY-3143 

AD256380 - R-139 
AD2S6381 - R-146 
A02S64S9 - R-15S 
AD256503 - N-412 
AD256717 - R-131 

AD256843 - R-127 
A0256901 - N-408 
AD2S7068 - R-147 
AD2S7 789 - R-130 
AD257g46 - R-099 

AD25B246 - R-137 
AD2S8262 - R-133 
AD258S16 - R-13S 
AD2587S3 - R-1S1 
AD2S8931 - N-410 

AD259130 - NBY-3139 
AD259138 - R-116 
AD25933S - R-n6 
AD2S9336 - R-148 
AD259337 - R-153 

AD259353 - N-415 
AD259678 - R-149 
A0259835 - R-144 
AD2S9900 - R-156 
AD259988 - R-1S4 

A02S9989 - N-413 
A0260396 - R-152 
AD260957 ■ R-ISO 
AD261187 - N-411 
A0261389 - R-145 

A0262211 - NBY-3185 
A0262362 - NBY-32190 
A0263041 - NBY-3188 
AD263467 - R-165 
AD263467 - R-161 

AD263887 - R-168 
A0263905 - R-163 
AD263925 - R-160 
A0263926 - R-167 
A0263942 - R-159 

A0264022 - N-383 
AD264130 - R-105 
AD26509S - NBY-3139 
AD265096 - NBY-3139 
AD26S097 - NBY-3139 

AD26S780 - R-166 
AD265782 - R-162 
AD265985 - R-164 
AD266072 - R-172 
AD266S79 - N-422 

AD-3 
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AOJböliOl -   N-42Ü 
AD^66«M -  R-157 
Ml.'«.' WO -   11-158 
AD^6 7461 -   8-141 
AD^bU66 -   R-181 

AI'.'K'-f,' -  tl-425 
A026 746« -  «-I75 
AD.^Hns -   8-170 
All.'MH.'c' -  8-164 
M'.'I-NMO -  K-178 

ADi?\t7» -  8-173 
AD.'Mk«« -   N-421 
AO2 7IS04 -   N-427 
A0^7I8«6 -   NBV-32201 
All.',•.'IMS -   8-177 

AP.'-M'». -   N-4 14 
AD27S298 -   N-411 
A1>.'''1S>I.' -   R-185 
A02 7SbOO -   8-145 
AD2 7600J -   8-188 

AD.'-M.S' -  8-181 
AO2 76 740 -   8-141 
M).'764)1 -   N-444 
AD2 7 7*.te -  MBV-J2144 
A0277575 -   N-442 

AD2 7 7Ä28 -  8-206 
M)27Bn« -  8-142 
An.'.'Kii') -   11-441 
All.'.'HtSl. -   8-144 
AD.'-SMS; -   N-447 

All.' 7864.' -   NBY-1200 
A02 74U6 -   8-174 
AD2 7420S -   R-174 
A0274220 -   8-424 
A02 74I64 -   8-140 

A02 74*56 - «-176 
A0274462 -   8-180 
W)2 74461 -   R-056 
/U)2 74465 -   R-184 
AD274882 -   N-415 

«0280041 -   N-436 
AD280n4 -   R-14Ü 
A02805UI -   8-186 
AD280625 -  N-428 
»0280784 -   N-4J« 

AD28O440 -  N-4)4 
A028I064 -  N-426  rev 
A028I644 -  N-421 
A028I44I -  N-446 

.A028I446 -  R-114 

A0282520 -  NBY-32205 
A0282933 -  R-146 
A0282434 -   R-144 
A028243J -   R-205 
A0282440 -  R-lll 

A02824S0 -  R-200 
AO283033 - R-111S 
AD28306I -  N-441 
AD283248 -  N-411 
»283301 -  R-203 

A0283M6 - N-452 
AD2S3554 -  N-456 
AD283560 -   N-445 
A0284222 -  R-204 
A028422J -  R-148 

AII.'N, 104 -  R-20 7 
All.», 110 -  R-208 
AU284644 -   M-454 
Al)28'.645 -   N-454 
Al)285055 -   N-H48 

Al)285 185 -   NBV-1185 
At).'Mb04 1 -   8-187 
AD286I64 - R-2O;S 
AD2K68 7 7 -  N-467 
AU28 7604 -  8-184 

AD287452 -  8-182 
AU28 7482 -  N-461 
Al)287481 -  8-212 
AI'.'KK.'Hl -  8-215 
AU2aR4«l -  8-211 

Al)2885 11L - 8-214 
/U)2885 16 -  8-211 
AD288747 -  8-147 
Al)2«4041 • N-470 
Al)284 144 -   N-H65 

Al)284»40 -   N-474 
An284842 -   N-4P1 
AD240135 -  8-202 
IU*0S4S -  N-455 
A0240e48 - 8-222 

Al)2411 11 -   N-464 
AD24 11.16 - 8-221 
AD24I584 -  8-220 
AD24I64 7 - 8-204 
A0241648 - 8-218 

M)241404 - N-478 
AD241405 -  8-2J0 
Al)242000 -  8-210 
A0242410 -  8-141 
AD241480 -  N-460 

AD244I04 - 8-228 
AI)244I04 -   N-476 
AI)2445 76 -  8-217 
AD245742 -   N-477 
A0245444 -   N-475 

AD246248 -  N-481 
AD246J8 7 -  8-221 
»0246746 -  8-2 15 
AD246 74 7 -  8-2 1.1 
AD247O01 -  N-472 

All."iM4H -  N-484 
AD247554 -  R-214 
AD247878 -  N-466 
A0248721 -  NBY-32204 
AD248422 -  8-225 

AD244575 -  N-487 
AD244710 -  N-462 
A024487I - N-4B5 
AD 114324 - N-35S 
AD346387 -  8-253 

AD356601 -  8-254 
AB346602 -  8-234 
AD146603 -  8-231 
AD350670 -  8-257 
AD 161611 - NBY-32242 

AD374024 - NBY-3163 
AD.l 74844 - NBY-32246 
AIM .WIM - N-407 
AD38044IL -  8-521 
A018I072L - 8-526 

AD «»65251 -   8-560 
AU 145 744 -   N-1004 
AD 146054 -   N-424 
AD4l>0ia5 -   8-212 
AD4U0104 -   N-441 

A1)4012I5 -   8-236 
AD401244 -   8-112 
AD401250 -   8-112S 
AD402I76 -   8-464 
AD4a2421 -   N-443 

/U>402BI4 -   8-2.18 
AD4011I3 -   8-216 
AD4016 17 -   N-501 
AD40 1665 -   8-227 
AI)4037B7 -   8-488 

AD404ia6 -   N-444 
Al'^.N.'.'lt -  8-120S 
MÜJ4240 -  N-468 
AD404241 -  N-445 
AD404242 -  N-504 

A0404468 -  8-240 
A0404524 -  N-458 
AD40466I -  N-482 
AD405034 -  N-442 
AD405480 -  N-508 

AD405485 -  N-507 
A04U5623 -  N-484 
AD4a54l4 -  N-473 
AD4062I7 -  8-011 
AO406272 -  N-511 

AD406634 -  8-245 
AD4068BO -  N-505 
AD40 7O76 -  N-510 
AD4074B7 -  8-224 
AD407406 -  N-502 

AD408404 -  8-247 
A04a8447 -  8-226 
AD404557 - 8-224 
A0404581 - 8-241 
AO404847 -  R-234 

AD404466 -  N-474 
AD410026 -  8-256 
AD4)0024 -  8-237 
AO4I0I68 - N-451; 
A04101B2 - N-444 

AD41023» -  N-506 
AD410460 - 8-252 
AD4105M - N-517 
A0410564 - 8-242 
AD410566 - 8-255 

A0410424 -  8-250 
A04M144 - 8-243 
A04I1384 - R-244 
AD41I426 -  R-246 
AO4I2370 -  N-52B 

AD412407 -  R-244 
AD412428 - N-512 
AD412633 -  N-516 
A04I2700 -  N-44« 
AD412869L -  R-246S 

AD412465 -  N-518 
A04133I6 -  N-500 
A04I3423 -  N-527 
A04I4043 -  H-471 
AD414357 -  N-515 
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ttMWI -   K-»«;! 

*IV.U*ü; -   N-M« 

Ai^i«-) a - *»\   ',;.■. 

IMUMSI -   N-M>t 

MWIMS.' -   N»V- l.'.'l» 

W^UlM* -  II>4M 
Vl'-Uw    . -   N-«Kt. 

MMIAMO -  N-S.'1 

MMIMtl -   K-.'uO 
«i-l   i ■ . •   ll»M 1 

Vl'.l ■>" -   R-.-M 
M>*IM;» - Mf MJl« 
taA|?«ll -  tl-SJ.' 
AH* in*» -   N-M* 

AM 1 JXiHi -  N-NJ» 

MMItIM •  N-S«? 
All» 1 til«'» -  R-tM 
MMinu ■ Nh^- nn 
M'.l i   ,■ -   NHV- MM 
*|l-.lMI«.'ll •   NHV- tll<] 

MMIMM -   NRV- ll.t 

MMItUI -   W-IJJIS 

UMIWlt -   NHV- MM 

UMIMM -   NHN- MV 

IMIMM -   NHV- I.MIO 

MMItMS -   NHV- l.'.'.'O 
^lu|11l«^ -   NHV- «.'.MO 
AiH.'OO«? -  N-StS 

«W.'lll. ' -   N-s.-O 

MMMISI -   NHV- I2IM 

ADMUN -   N   ■. 11 

MMll 11A -  N-*S' 

Mtauit - K;SK 
MMIIM) - R-M] 
MMttua - N-V* 

*!>•.: ms -  M-SM 
M><.'l>t.'i -  H-.'o! 
AIH.'.'OU - NHV-tarn 
Mi»;.'OI<K -   N-*H1 

All*:.'HM -   M-M» 

«u.'.'ili -   H-.'S* 

Am; i»; i -   N-IAA 
M'-.-l'IO -   K-.'?k 
AIVH.MM: -   N-SAO 

AIH.'IMS -   N-S-l 

MMSMN -   N-SA1 
AlH.'A^tH. -  tt-.M» 

AIHJ:*II«; -   N-NSS 
AIK.^S*? -   K-.'tA 
\lS...v,; -   H-."«! 

kMIM 11 ■  N-SS» 

AMISIU •  N-S«» 
AI><.'S IM - «-.'»<» 
AiH.nr.'o •  R-.'S"» 
AlK^SJS« -  R-.'?J 

AIHJ-. r' 1 -  N-SS« 
Alv,;^:o.' - K-i-.;« 

AMM1M -  N-S-i? 

Al>*.^S*t) - N-Sl«. 
AK-.'MHI - »-i?S 

A»*;;»;« -  N-SM) 

tin mil - N-S*: 
AlUJKO.., -  N-S«^ 

AI'H.-K.'H 1 -   R-.'Hl 
AI>«.'Ä 1 kl - R-;:,' 

All*.'K,«H -   N-SM 
A114."»U1 -   H-I.M 
A1K.'« 1 U -   H-.WH 

AH« MM > -   R-.'HI 
All* 1^)^<^H -   N-SOS 

All*Ulillll -   It-S*« 

AMIIIM -   N-SS* 
Alii MS*« •     S      ,M 

AP* MA M - ti-Sd; 

A11*1IMJ -   N-S/t 

MMIIIM -   N-S'O 

kMMIil -   R-.'«H 
»li* ui'i' -   R-.'M 

AIWU.M 1 -   N-.-HH 

AlHU.'.'i -   R-.'7* 

AI)*UH<tl -   R-.'ll. 
All* t,n 1 | -   R-.'HS 

All»t(>0lf -   R-.'i; 
All* IM HI -   R-.'H.' 

AMMIM -   R-.'ll 

An« i IM -   R-.'ll 
AIMiWl.-ll -   R-ll 1 
AIL. 1 'Si ,I ■   NHV- MHS 
All*|-HOH -   R-.'1S 

\l'.. .s. 1 1 -   H-.><ll 

AH* IIWOH -   NHV-U.'U 

All* 11 1** -   R- 100 

AH-^OUI -   N-S1.4 
AlWUS- -   H-S?» 
Al>«*01t<ll -   N-SHO 

A|1**0 Ml -   N-SH1 

All**ll ISO -   N-SH.' 

All**OS0O -   N-S11 

A|l*«ll«OI -   N-SOS 

AIH* IKS -   N-Wl.i 

AH**1ShO -   H-UW 

A|1**1M0I -   N-S?S 

MM4ltN -   N-wll 

MtMIMO ■   N- 11 i 
All**.'OM -  N-sll 

Ai)**.^;* -  N-olO 
AII*,.':M -   N-MS 
AII-.«;«III - N-SI; 
\|i««;«iv. -  N-S?«i 
All**.,<.01 -   R-.'hH 

AH««.' '.U. -  N-wl« 
Ai»**!.^: -   N-Ml 
AI)**M;I> -  R-tlfc 

All*.. 1IH* -   NHV- l.'.'SH 
AH** 11'H -   N-M». 

Al>** WHS -   R- Mi 
All««« 10« ■ N-M; 

AH««» l.'H -  N-*J0 
Ali«««r,i -   R-110 

A11««««H 1 -   N-MI 

A|i««'.(l.'S -  N-S1H 

Al)**S0 M -  H-MS 

AII**SHI.; - M-s?; 
A11««SH1.' -   N-M 1 

All**A 1.' 1 R   l.M 

AII**I>;*O -   NHV- l.'.'SI 
AII**;S.IH -  N-l..^ 
Al>**rSlA - N-m.1 

All««« 111 -  N-»U 
AII**K*;I - N-I.:: 

AI)**H;*S -   N-hOH 
Ai)**iir* -   N-h.'l 
MMM' I -   N-«SO 
A1>**1M* -   N-MO 
Al)**1 P1 1 -   R-1*0 

A11«*1HIH - M-«.;H 
AI)*SO.'.M -  N-h.'S 
AIKSO.'J* •  N-M* 
AlKMl*.' 1 -   RM2S 
AD*SOSM -   N-t.*t. 

MUM M -   N-6S.' 
Al^*so^ 11 -   N-6»> 
AlHSO« H -  R- (W 
Al)*SO«*l N-b.'* 
AIHSIOK -   NHV- l.'.'Mi 

All*S1010 -  R-WH 
AlWSIl.'l -   N-SU1 
Al)*SI.'** -   NHV-l.'.M* 
All*Sl«H -   R-1*« 
All*SI*f.« -   N-SH« 

At)*S 1 SO« -   N-SOl 
All*S|SOI -  R-US 
«MS MM -  N-«S1 
A11«SIM»1 -   N-hS* 
AlWS.MMl -  R- us 

AIHS.'WH - N-SH.' 
Al)*S.'.'l)1 -  N-t.Sl 
All*S.'liH I -  R-VU' 
A11*S.' !<,t> -  N-fcSI 
AOAS.'IS« -  N-«M 

All*SIO.'.' -  N-bSH 
All*'. IOHH -  N-«fc« 
A|)*Sll't. -  N-hSS 
AI1*S1.'.'.' -  N-W.1 
AIHSWM -  11-671 

AWS11S1 -   N-M.« 
All*S ln«t. -   N-S4S 
AIHSW.M -   NHV-».'.'SI 
A|l«S 11H1 -   N-MO 
A11*S*.'«S -  (t-fc70 

Ali*s« Mt -   R- 1S1 
A11*S*?.'H -  R-1U) 
A1)*S*,'.'1 -   R-1S0 
A11*S*?«? -  NHV-l.'.'i.' 
AII*S*;I* -  N-«7H 

AlUSSOU -  N-«H« 
AIKSS;«.' -  H-U7 
All*SS7hl •  N-ti.'.' 
An*ssiii -   N-«M 
AII*SM«; -  NHV-l^Jt.» 

An*st. ii-H -  NBV-U.'M 
A11*S(.1M -  NHV- l.'.'6l 
Al)*SMH> -  NHV-IJ.'M 
All*Sli*11 -  N-67i 
MMiMM - R-IS« 

Ali*st>R;s -  N-«81 
A11«S«»H 1 -  N-«H.' 
A|l«'.(.8SS -  R-l*> 
AMSMM -  NHV-1.'.'S« 
ADAS?.«« - N-««S 

ADAS USA - 11-67* 
AD*S?S»6 -  R- 1«« 
ADAS?7AS -  N-«71 
ADAS 7:4« - R-1S* 
Ail»S7»ll - N-««« 

L1 
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AIM^ 71114 -  »-i>J\ 
MH}78<II -   N-b44 
AlUS-'ll ' •    N- IM 
AIMS7474 -  «-)4^ 
AD*^8ü»S -  11-142 

AIMS8070 -   N-bbO 
Aiiv.mi'i -   M-b77 
AI>-s«.MO -   N-b92 
AD4S8J1I -   N-b8S 
UimiM -   NBV-»22il 

AMS82S2 -   IIBY-:(22b8 
AD«58<.II -   M-b89 
A1WSH4.") -   N-bSO 
AIUMI^WI -   R-l.)4 
AI^'.H'.Ml -  ltiY-32219 

AD4S880) •   N-b88 
AH-I.I'U: -   N-b'»4 
AD^OOSl« -   N-bb8 
AlKkO").'.' -   N-S88K 
AD460S.' 1 -   N-701 

All-Mi',,, -  R-lbl 
AD-Ml«; 1 -   N-fw'l 
AIMl>08 14 -   N-497 
All.clll.' -   MRY-1228b 
/Wttims -  M-bbl 

AD4bll4b -   N-bb2 
AD4»II47 -   N-b90 
AD4M148 -   R-fi8 
A0A6Itl8 -   N-b98 
An-i.r.m -   N-blb 

AD462248 -   N-b8) 
A0<>62«b4 -   N-b9 1 
AD4626I4 -   N-707 
A046)4b8 -   M-701 
AD*6<i»UI -  R-:)81 

AD4b4<l42 -  R-J90 
AW6M23 - MBY-)22bl 
AI)4b52t>6 -  N-719 
AD46S277 -  N-72.t 
AlW.SKh -  N-b99 

AD46S6I8 -  IIBY-12254 
AD4(>S7b6 -  N-b98S 
AD4bS7b7 -  N-71;» 
AD4bS7b8 -  R-»89 
AMbS7«b -  M-718 

A04bb04l -  NBY-J2240 
A04bb264 - NBY-32281 
Al>-'<bb2b.S - NBY-32281 
An4bb2bb - NBY-32281 
AP4bb2b« -  N-717 

AD4bb522 -  N-720 
A^4bbb44 -  NBY-32287 
Al)4bbb4b - NBY-32273 
A04b7a7J • N-732 
A04b7J86 - N-722 

A04b7SOO - N-734 
A04b76IS - M-714 
AD4b84l4 -  N-730 
AD4b82SI -  N-7S3 
AD4b8424 - H-710 

AD468S36 -  R-HOI 

AD4b8687 - N-736 
AD4b9084 - NBY-b2l69 
AMb993S - NBY-b2161 
AD47009b - 11-737 

AD4703SI -  N-731 
A0470747 - HBY-32243 
A047Ü7SI -  N-71b 
AD4707i2 -  H-744 
A0470889 -  N-725 

A04709b9 - R-397 
AD47I24I - N-733 
AD47I408 - M-754 
AD4714bl - N-7b8 
AD47I8S8 - N-757 
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l'H|..'ll» -  R-07 1 
PRU7RII • c-oo; 

PRU7«i; -  R-070 
P«U7«I 1 - R-O;A 

PRU««I7 - R-o«; 

P«l»«%%* - R-07« 
PR U.K. 1.0 -  R-1M1 

PRUOlSd -  R-07« 

NUitsa -  R-Olt. 

PRU«t;i; R-0(.« 

PtlMIt] -  R-07S 
nii..i....i. -  K-0A1 

PRU»»»« -   R-0A4 

PRISON«« - r-ooi 

PRIMSS« -  R-011 

niMHi -   R-0«1 

PRUI17« -   N-IM« 

PR1MM0 - R-un 
PRIM«0« -  N-l«» 
riir. WI.H -  R-0«(. 

PRlSAOft« -  N-l»« 
PRmoRi - R-I;; 

PRINAII3 -  R-107 
PRISAUI -  R-IO« 

nuMti - K-110 

NIWAM -   N-AOI 

PRISAMl - i>iai 

PRiSAfci; - N-ni 

PR1SAMI - N-10A 

PRISAMA - N-lfld 

PR 1 SAMS - H-m 
PR ISAM ft - N-I;I 

PRISAM7 - R-OO; 
PR1SAM« -   R-001 

PRiSAn;o - H-OIO 
PRISA6;i -  N-OII 

PR1SA».;; •  N-01S 

MIS4M] - N-Olf. 
I'Hl-...I.,''. - N-OA; 

PRiSAd;s •   N-llA« 

PRISA»;* - H-0SI 

PRISA«;7 - N-(I7A 

PRISAA;« N OHO 

PR i ■.»(.;» ■ 1 Ml 
PRISAI.IO N ORA 

PRIS46II H 0»0 

niMMi M Ml 

PRISiMl 1 IO; 

NISUM 1 00« 

rms«.«. is H All 
PRIS«hl(. -   N OIS 

PR ISAM.' N 01» 

PR ISAM« N Ml 
I'RISAM» 1 o;» 
NIMMI N o«s 

PRISA^A; N 070 

NIMM] N I'M 

PR1SA(.AA N 07> 
PRISAflAS I Ml 

NIMM* '   N MS 

NI14MI N OR« 

NtMMI 1 IM 

PHISAfiA« -   N IM 
NIMtM N in 

NIMtSI -   N IH 
PR is«i.1.; N i w 

PR!S4(.SI N l«J 

PH|S4(.SA N IM 
PRIS4(.SS N r. ■ 

NISMM N IM 
NISMM N IM 
PRISAl.'.» N I 'I 

NISMM H If] 

NIS4MI -  N in 
PRISAM.; -   N i»'. 
PRISALM -    N ,'(>.• 
NtMtM -  N 312 

PR 1 SAWS N lit 
PHI SAM* N .'<.' 
PHISAfth? N .'A.' 

NUMU N .'Al 

PR|SA(.f.O N .'AA 

NIMtN I .'A" 

PR ISA«71 ■   N ;ss 

NUMU N >• 
PR ISA«7 1 N IN 
PRIS4«7A -   N 377 

PRISA«7S N .'«1 

PR ISA«7« N .'».' 
PR is*«;; ■   N .-»■ 
PR ISA«;« N ;»» 
PR ISA«;» N 100 

PRISA««0 -   M 10.' 

PR ISA«« 1 N III 
PRISA««; N 111 
PRISA«K; N U.i 

PRISA««« -   N u« 

PRISA««» N IS, 

PRISA«»0 N IS» 

PR1S4«»1 -   N l«0 

PRISA«»! N 1«'. 

PRIS4«»S a 1-1 

PRISA«»« N If« 

PRISA«»? -   N IHI 

PRISA 700 N i»; 

PR1SA7I11 N i». 

PRISAM; 1 OSA 

AD-I; 
J 
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i"Hn*;»; K I;K 
CKISMIM K-II; 
ItlSSIU N- IIS 
PHISMII »I-41I0 
I'HlSM'b N*OS 

PII1SS44» K-OV 
mi SS*<iS K    1    1 
l•l^l^^^4:   ■ K-OKO 
NIMOM K-l;o 
I'Hn/'ihi. N-OOI. 

ntMus  ■ N-IH; 
niii.c...] *-im 
mtnsj  • H-UI 
niMtM N-*!).' 
mtMsi   ■ N-ORI 

nuiiM  - R-O'^ 
I'HlhlUh     - K-010 
NMItM    - R-0*H 
NMItlt    - H-OH* 
NIIIIU    ■ H-OK; 

I'm M us   - K- lOO 
NUIMI    - K-OO,' 
n<iiH...    - N-l.'h 
nttiiM  - K-l*0 
nnsiiM    - I-1U 

I'Bimm.' R-IR* 
I'DIKIUI     - K-IKH 
I'BlHItl.'     - K-lOO 
Mtistin ■ N-OS-v 
ATlniSIO  - M-OSO 

Mli.-SHm - M-0 18 
»11 |M?M - Nliy-,'.' 273 
Arii>in*s - Nov-;.' ill 
ATIIOMW  • wn'tuii 
ATIIMMI - Nov-;.' in 

miOSMl • M-OS; 

ATUHVOI   - n-»ti! 
ATIMSIM - M-0 1ft 

MWOhOOS  - m\-!!<,»•> 
kTIIOMIS - MT-ailM 

krttonti - M-ms 
MIWMSI  - SVH-AI' IA 
wttomi - NOV-UMil 
niiofua - K-001 
OTIIMMJ - R-Ml 

AT WOO I««   - R-001 
ATW0141S  - M-O0« 
kTIMMU - M-O;» 
kTIMMM - M-OI0 
kTIMMU - N-OU' 

MTIIOHH - M-01\ 
HtlMU} - M-0«* 
ATlMOtiR  - M-0*0 
kTIMHtl - M-0*l 
fctltOMM - H-0*J 

MIMHSI - M-04S 
MiatMM - M-Oh* 
ATI.'014*1   - N-001 
WUWIM - N-00H 
maMMs - N-OOO 

KTtMMU - «•ota 
ntiMMi - R-OIS 
AT U'OOAS*  - N-UW 
ATWOosn - N-OJ? 
ATtMWN - N-02R 

ATltMSTf -   N-0 10 
ATIMUII - N-0.II 
ATimtn -  N-IIIS 
ATl.'OOMIO - N-01; 
MIMtMl •   N-IMO 

ATK'OOSHI -   N-041 
MIMtSM -  N-041 
ATttMSU -  N-114; 
ATliOOSBft -   N-04S 
AT wim«; -  N-IH; 

niMMM •   N-04R 
kTitonn -   N-040 
mtOHM -   N-OSO 
ATWOOSOI -   N-OSl 
ATWOOSO; -  N-0S4 

ATWimsm - N-OS; 
ATiaMSM -   N-IISO 

ATWOOSO; - M-OM 
MIlOtlH -   N-Ohl 
ATWIWX» -  N-OOS 

MIMMfl - N-11; 
ATI.'OOMIO - N no; 
AT wooi»; <i -  N-l10 
ATIIOUil -  N-140 
AIWOOMI; -  N-141 

kTIMMM - N   141 
kTIWMM -  N-14S 
ATWOo^«o -   N-140 
ATWOOfcOO -   N-ISO 
ATWOOJJS - N-m 

ATWOO;;; - N-IS; 

Al Wl)o;,'H -   N-IS« 
ATWOO;;O -   N-lftO 
AT woo M; -  N-16; 
AT woo; 11 -   N-IMI 

ATW00M4 - N-i;.' 
AT woo; is -  N-1M 
ATWOOM; -   N-I^O 
AT WHOM» - N-O;O 
AT WOO MO - N-OM 

ATWOON; - N-OH 
ATW00;41 - »•«»» 
ATWI10;44 - N-O;H 
ATW00;4S -  N-ORl 
ATWOo;4(i -   N-081 

ATWOOH; -  N-ORS 
ATWOO;4« -  N-0H<> 
ATWI>O;SO -  N-00.' 
MIIMTSI - N-OOd 
AT woo ;s 1 - N-o«; 

ATWOO;SK - N-101 
ATWIIO;SO -  N-104 
ATWOO;(.O -  N-UIS 
ATWOO;M - N-ll^ 
Ari.'oo;M -  N-100 

ftTIHffM - N-l10 
ATW,IO;I.S - N-IU 
MttMfM - Nil.' 
Atwoom - N-Wl 
Atwoom - N-W* 

ATWOOPh ■ N-Wt. 
ATWOO;;; - N-WR 
ATWioo;; ■ SVM-ABWSS 
ATWuuo; N-044 
ATWIOJOH N-ldO 

kTUIMM N Oil 
AT14004I; N 1>..I. 

AT 14004 IS M Mf 
AllSOOSOh N Ok 1 

AIIAOS IM14 K MIS 

Ao-n 



CONTRACT NUMBER INDEX 

( - 
NBY-322SO 

CII-67.001 
NBY-62IS9 

CII>67.021 
NBV-62108 

CR-65.004,  CR-65.005 
NBY-62I72 

CR-6S.002,  CR-65.003 
tlBY-62173 

CR-6<.00S 

NBY-62175 
CR-65.007,  CR-67.008 

NBY-6217« 
CR-6S.006 

NBY-62182 
CR-67.004 

NBY-62K3 
CR-66.001,  CR-66.002 

NBY-62185 
CR-66.00S 

08-048-17338 
CR>66.007,   CR-67  010 

N62399-66-C-0032 
CR-67.02$ 

((62399-67   "-0001 
CR-67.024 

H62399-67-C-00O3 
CR-67.017 

N62399-67-C-0004 
CR-67.019,   CR-67.019-1,  CR-67.019-2 

H62399-67-C-0010 
CR-68.001,   CR-61.002,   CR-6S.Ü0) 

((62399-67-C-0O1S 
CR-68.004 

N62399-67-C-0017 
CR-68.007 

M62399-67-C-0021 
CR-68.0U 

N62399-67-C-0028 
CR-68.009 

NBY-62189 
CR-67.009 

NBY-62190 
CR-66.003 

NBY-62194 
CR-66.006 

NBY-6219S 
rR-67.020 

NBY-62196 
CR-67.Oil 

N62399-67-C-004O 
~R-69.002 

N62399-67-C-0044 
CR-68.012-1, CR-68.012-2, 

N62399-67-C-0044-F001 
CR-64.029 

N62399-67-C-0046 
CR-68.Oil 

N62399-67-C-0049 
CR-68.006 

CR-6S.QI3 

( 

NBY-6219g 

.  CR-6S.001 
NBY-62199 

CR-66.004 
NBY-62200 

CR-67.003 
NBY-62201 

CR-67.007 
NBY-62203 

CR-67.022 

NBY-6220S 

CR-66.008 
NB)-62206 

CR-67.018 
NBV-62207 

CR-67.005 
NBY-62208 

CR-67.006 
NBY-62210 

CR-67.014 

N62399-68-C-0002 
CR-69.026 

N62399-68-C-0005 
CR-69.033 

N62399-68-C-0007 
CR-69.006 

N62399-68-C-0008 
CR-69.009 

N62399-68-C-0017 
CR-69.OOS 

N62399-68-C-0020 
CR-69.003 

N62399-68-C-0021 
CR-69.004 

N62399-68-C-0022 
CR-70.003 

N62399-68-C-0023 
CR-69.014 

N62399-68-C-0028 
CR-69.011 

NBY-62211 
CR-69.001 

NBY-62212 
CR-68.007 

NBY-62214 

CR-67.027 
NBY-62217 

CR-67.012 
NBY-62218 

CR-68.010 

N62399-68-C-0031 
CR-69.012, CR-69.013 

N52399-68-C-0035 
CR-70.00S, CR-70.006, CR-70.012 

N62399-68-C-0036 
CR-69.007 

N62399-68-C-0040 
CR-69.008-1, CR-69.008-2 

N62399-68-C-0042 
CR-69.027 

((BY-62222 
CR-67.013 

NBY-62223 
CR-67.015, CR-67.016 

NBY-62225 
CR-68.004 

NBY-62226 

CR-67.023 
NBV-89718 

CR-69.004 

N62399-68-C-O043 
CR-69.031 

((62399-68-C-0044 
CR-69.030 

N62399-68-C-0045 
CR-70.002 

l(6239C-68-C-0047 
CR-69.032 

N62399-69-C-0001 
CR-69.034, CR-72.006 

CH-1 



MMHHiHi 

N»;;'»»-(if-c-ooo,i 
Cll-70. 007 

Nt>^W«-69-l'-000» 
CD-70.01» 

NWI04-69-C-O007 
CR-70.008 

Nkjt««-64-C-000« 
CN-70.0I(> 

Nhjii't-pg-i-ooio 
OhM.MI 

N».M44-ti«-l'-00l.l 
CR-70.01 I 

N6^19«-6«-l'-00U 
CR-70 009 

No: wg-t.i-, -ooii. 
CR-hV.OI« 

Nl>.'m-6»-C-OOI7 

Ni.-'lil-rl-i'Mioli 
iK-t"J O.'O.   CR-64.020A 

WUH M C-OIIO 
CK-6V.0I7 

N»;i>l9-69-C-0O2l 

N»2199-<>9-C-00V; 
l'R-69 02J 

N6;j99-69-i:-00J6 
L'R-69.01» 

ll6i)99-69-l'-0OJ7 
CR-70.00« 

N6.>J99-69-C-00J* 
CR-70 001 

Nh.'Ul'i-nl-i-OOH 
OhM.Ml 

N»2l99-l>9-(--OOI6 
CR-70.011 

NA.'.199-69-l--00.)7 
CR-69.01« 

N«..>.199-69-C-003« 
CR-71.007 

N»2J99-«9-C-004l 
CR-70.0H 

N6.M99-64-C-00M 
CR-7I.00(> 

Nci^l99-69-C-0046 
CR-70.017 

N<>^.l99-69-C-004« 
CR-71,0011 

N6iJ49-»9-C-00U 
CR-70.010 

NMi9«-7i-r-ooa4> 
CR-72.013 

N6i.)99-71-C-OOOS 
CR-73.002 

N62399-71-C-000« 
CR-72.01% 

N«2]99-7I-C-001I 
CR-72.003 

N62399-71-C-0012 
CR-72.004 

N62399-7I-1--00I3 
CR-72.001 

N62399-7I-C-OOU 
CR-72.016 

R62399-;i-C-00IS 
CR- .'2.002 

N»2W9-71-C-0017 
CR-72 017 

|ilfc.M99-71-C-0022 
CR-72.OOS 

Nfc23»9-71-C-0027 
CR-72.001 

N62399-72-C-00O1 
CR-72.OU 

N62.l99-72-C-00a» 
CR-73.00* 

N62399-72-C-0007 
CR-73.004 

N62I99-72-C-00O« 
CR-73.006 

N»2.)99-72-C-001.l 
CR-73.001 

N62»<3-67-D-4790 
CR-»7.02ti 

N(>2I99-70-C-0003 
CR-69.02S 

N62399-7n-C-0004 
CR-69.002 

N62.I99-70-C-000« 
CR-71.003 

N»2399-70-C-OOO» 
CR-71.001 

N62399-7O-C-0Oa9 
CR-72.01« 

NI>2.l99-70-C-0023 
CR-72.019 

N62399-70-C-0O24 
CR-71.009,   CR-71.010 

R*2.399-70-C-002.1 
CR-72.007 

N62399-71-C-0002 
CR-72.012 

N42399-7I-C-0003 
CR-72.009 

CH-2 
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